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•'instfuctions''-'Vand yalu^ . j:iidgrien^ the PKDM, as" ^ . 

specif ied l.n' these' instructjl^ns i are ; discussedv ; * ; / > \ : * X 
V. . Jriilaily, this report , concludes vi^b '^^ .set. 'Df vrecoriricjidationV^^ 
on eqi^ty - measuremen in - gene^ar and the vFEDM "lin • 




t iph^ of Vsoidiaj^. Veif " ;ahd js.pei^lJ chb ice' •t]ji9ry ; t d V .. 

Vpf . educ^ji^Tonar^^^ the, laatheina^ical f pfniuli u.s.ed irS . . *; V; i:/ 

v^caiLcuia^e vth^^^ Vand;>ana:ly^ the t ax^ p'r ic"e^£ :^.u(ja^^ ; ; 

■-'■'r •' "■ ■." " .^-.'T'.--- ■ • ^.^'^'-V ' 

.^,in^-^eld'tloji;Vta;-,efduca:t^ -v-,-^ ^ ;";;,:'^vv" .,. : "■^l/.?;:;-;:v:-,V^^'V■ : 



this -. reppt t ^4:s '^Mvided: iBtb:.'^^fifce-> pa:rts;<^^^ 

/^jin-;,coii.si& fe^,':eqiiity -^i^ • ; 

f irst, 1^ second, 
the treatiKehtr^:.that*^^r^^ aridv third , thfe ^ 

;^Gi:iterion by-^^ can/^be 'nie^utr^d;. ^ Pai^^^ 

4i s cu s s i on ; of t:he' gr oup s| that for "^ ri rassfessm . 
jof : education e'c^ui ; ■ jDhildr en arid ^ b pusisshalds ^ are th e pr oiniaerit^ >^ 
;&T Next y. ait ernativi3^^^^^t school. 

inputs , :6iitp^^^^ and; impacts are evaluated; as txeatnents -^i • 
:-equ;ity( cprice^ Fin^liyy . the. third cpmppn^nt -the equity- V 'V ' o 

concepl:ipri-;.^v^^ : cfciter i:oriVv^ ; ...The^ture "-of the; ' ; / ^ ^ ■ ? 

triteriav-are Such^^ .witl)lp^& \ 

Jiiqns o£ ,groups and tre.atmfe^nt? .• T criteria 
infelude^.\.an analysis . pf th6 . Value are .embiodiied in ; ; * 

^xriterioh--,*-- '--- •• • "■ -r' ; .-C >. -'• ' •/ - ■ • 



. _ :,?i-'i'.::..Asif .r-.- - . ^ ■ ^a; • -A^/:;-.: V. ^. ■ •v■:^•.•,■ .■ • ■ :y 

£Pth.er^.:..rt^^ 

^^^^ ;V 
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^^^''-pi^Q.-C'^xp^ the 'FEDM'. . /."^ 



; Par.t;tAf I- pres eh^ t'he .recbniine'Atlat iens^; vhich * ar e dravvn ' f i 



;:^;:jth^;aii^^^ through^: v. /■Birk; 

y>-:i:ions-^are:,^a^^^ th.e f^n^ril issiae of e^uilzi^^ weasiirenie^^ ■ 

to- provadgad^ 
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^xnafi-^ appendix - soi^hat: ;,thco;' can he ref errtn: to' i.n " 0.^0' p^^cc : 
Finallxi^ Since- tli^e purpose of th-is report is, to'"- 'anal V-n . the- ■ 
.expend.iiivre, dispairity ..me^isur^e , gnly. liir.i tcdlatt'ehtl6n has' been' ' 
p£.id to- the' pritel'sf edufiation fa'cold by a -hovsehold _in' V'schcol 
4i.st^ict.- - In Appendix 3 , the i^ sue of /the tax pric« oi- educat ion- 
is cdns id ere d in' more. depW.'and related tb various con'cepfs o'f ' ' 



-6 



li^.' ^ Alternative .Concepti-oni .anid Measures - djE Equito!^'iLn'>te£fi;^^^^ 



p-^.;-;;intToduction;,'^"-'- ■.■::■'„■ ' ''' '''-^y ''''' '''' 

'(■-■'- ' ; ■■^n_;:ifhis pajt of the paper;' we. set out se.veral^;a^^^ 

' -conceptions of equity in school finance . The alternatives o^ t en ' > 

. :;v4epen4 on vvalue ; j udginents^ which we ^ strive to make, c^|? ar '.-^ ■ ' ' . ' : ^ 

■ j:sections^:in^/this. part;,'are, :Gonceptual.; i-llustra:t.^ye^>niii^^ '■Mi'K 
^:.:,.iiiodels:of reach -t^ 

: .^plications . to .ip^e^.^Pu-pil Expendi ture ■ Dikp^r it/ Measure s\.CPPE1:M S ' ' 
■. the ; Federai ixp endi tur e"; Dispar rty' Kfe as ■ (FEt)M)>f d i;low' in^ ; 

■;Vthe; last /-p^airt.Sv^of ' the -pajjer.r-^ :>v- ^^^^^^^^^ ' ■^■.v:.-^/^ ' 

v'C • N .; ;Goiiceptioris^^^^ rather applied, to e*^uc at ion^ 

Specification of: 'three components.:;; Those Jthre^^ the:. ■ 

;- -^Troup; or unit of. analysis , the treatment , and the;vequit)^,:.;ci^iteTia^.^^^^ 

■ • <^oniponen ts answer the ques t ions of who , what , arid how 
v'^the; equity is about . "Sections . of this part : of ^ the ' ' 
. paper are devoted to e ach ' component as the follo^ving outline of 

.■/.:-the,:maj.or /sectioris shows . - .1^ / ■ . 

•'■ ■ -::' ' \-: - ■ ■ Outline of Part 11 ^ . ■ ' ^ ■ ,..:.;v>^;^^ ' v --:^ V". 

V : ; 's ^ ; :A-.- introduction ■;' . : ; . ■ :\:'-' :V ' '. 

B'. Groups;: ■ ■ ..' <■■•:■ 

1. Children:,; General' Arguments . .. -J 
2.. Children:: Legitimate and Illogitiraate: 

Differences ' 
3. ' Households ' ' • 
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-v ^ -V'"'? //"•■^ ^ th■e^ Evaluation of; 

i-./'"-/'""' ''''V ' ' ■" :. 

;vo"; ^'••v:^ y.' ;y''Z''-\.^^ Al;terTiiat;!wev Treatments. • - 

v7:^^:7' ^v . ■■ ^ ;■ f ^ ■ /• " . _ f'^ • -Schpoling .outputs . .' ' ■ ■ . ' 

"... •■■•\y 4k • / ^ .^^Sc^oollng--- i mpacts • •■ 

^''^--v/-:.''^- V 4 ■ ' • \, •••• ;.- ^■ 

U"- ; ' • ■ . ■ ■ l *"/ ' Children vand , Outputs , or Impacts^- 

: • ; - :. ^. i-- - 

■v:';'"-" 4 \ ^"'"V'" ':" . 'l^.-.-'Z ^Noix- jdenticalv'Childfen ■ -Z 
i" ■■ ^ - ' ? • Hoiis^holds ■ and- Total Goods and Services 

\.' ■ 4"- V:.':Vv ;.a.V-: Int^^^ y.; 
V.--V'"'; 4;";..".,^' " ••*•■;■* -v^;.. b / -Atkl nS'^^ ■ ■ ■ ' 

. ^^ c.. Ability-to.-Pay- Measur^' ■ ■■ ■■ 

■.■;:..;v^ • ',-■:/>'.• • \: > d,^; ^ Ex ante Kous..e.hold; ,E.qu^!ry 

: . V :r ' * . ^^Sin^ the,,des crip tions of alternative tiompohents 

an equity cdricepti^ develop 
: this;- ijd^a of /eacii of the three component^. ^ • ' ; v 

'■■ : be^ incliided *n . the 

distriWtioiiaLl cone . ';^ery. riSrely does ahy discussion of equity 

• include all vthe^ individuals, both present an d f utur e j of the world. 
.^P^^^^ ^'t^e c^^ :living. people of a country are focused upon- - ' 

. and, sometimes the group is * further narrowed . by the specification o£ 

a regional, age, sex/ race or. other, identification, V/e uill 
/.discuss the value Judgments inherent in various, choicer of a group 

for Educational equity.' V •. 

The identification of a treatment indicates the thin<> of ' 
^^^^ distributed more or less equitably, among, members of 

the relevant grc^^ ^"The choice of the treatment is important since 
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;-is:.:nQt VeT^^^^ 

;>o£-;ponGeYn-; often .lead to confusion in discussions of equity' " 
-because;l-the : c^^oice , of the^ treatinent^can change one Is/ view o£ 
/•the;;equi'ty;-'6f ..^a' situa-tipn. ■ : '"''^v .; 

^: ':- \-.L. '^^T^H^> ^'^P application of ^the treatment to members . of ' 
-the group . requires the specif icat:;ion of an equity criterion . 
: criterion is one -of the most important components of' a conception ' ■ 
^ because: many unresolved philosophical problems are. embedd/ed iri'^- ' ■ 
;;the:;chpicei of: a; criterion. The section ■ on the cril^eria identifies ' 
the value judgments^ inherent in. different criteria :and the. statis- • 
:^ticai ; measures ■repxese of each set .of valueV judgments. • : . .\ 

Throughout this paper we speak: of equity -conceptions , ■ : . ^ { 
Ither than equality conceptions. • Equity is a broader >:pncept > •■ 
than equality . . Equity ■includes notions of botia equal treatment : 
of equals ::ahd une"qualv treatment W;i4ri^ 

•■concerned; only with, equal: t.reatmen:t' of equals^ ■ Equality >ill' riot 
always'ife equitable, especially;^ group -members are not the: same '- 
.;al^d• shoul^;;^^ txeate^d dif fefrently , This 'di f f eTCT:ce wi Ir becoiie ' ' 
clearer ;as : we work fpr : ' 

- identical- and. :hon-identical children . .: 
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\B:,.'.- Groups' ^ ~ 'f,. ' 

. There are f our groups that ci^uld., serve as the £o^^ for 4 ' 

■ cprice^&on. of equ.itiy ■ in- educat ion . The four: poss ifele groups S'l-e. ; 
the .child.ren who "receive" the education, the adults or hduse- 

.^^Pl^s who ypossibiy benefit from and pay for the education ,. the 
sphobl: dis t ricts ;^^i th are t he politi cal. unit through which many 

. education decisions are ina?de, and the teachers other employees' 
who provide the education. ' ' ' ' 

I, Children: General Arguntents ' - '• • - " 

^ The children alone -are api app e siiirig choice -^fiatf'Si niiiiibe r 
of reasons. First, because they are society 's link with the ■ 
future, there is a • strong case for providing ttem.with adequate 
and equit ab le heg inning s as a way to influence Fqsitively the . ••■ 

■ Structure of .society 's future . iEducation arid cMldren iriteract^Vi^^ 
in" this argument s- Education is a uniquely important^ service - ■ 

. because of its perceived effect thrqughout life and children are 
important "because, most people believe that their life chances 
can to spine .extent be influenced by people arid events outside 

* their • immediate families . Second the- benef its ©f educat ijori f low . 

. most ■imme4iately and direptly t^^^^^ -Thly areV the^o 

who -spend twelve bi> more years b.f their lives im th^ classrooms - v 
.an.d thus^ a^^^^ exposed to the iminediatb effects off. the educatiorial, 

jjg^perienc6 .^^^ 1^ addition, children 'embody whatever future eff ects 

; . educational experience -m althougjli otK^ groups ^. 

■ may derive l>enefats; ^rcm those embodied- in xhiildlrVn , the children': v ' 
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tke:inS:.elYes ' gain .dir^^^ ' ■ ^ Fi^aliy;..j^ecau^^ ld;i;env ate- Jh} 

ways' unable- to }!fen^ f^^^ : in ■particyliir,; 

t^-jiiSike^^'g^ in: their .. self - inyi rest - < 

roiiy have : "an q Xq^I te^rov.ide^; ; . 



eciuitab'l^ '.'■^"•^ \-- ^'"•''\''- 

/V: The "arginnen'ts. for concehtra^t^^ on <:hildren as. the unit « . : 
of analys (children a;s ' an .interge^nerational tie , as. direct " 
and/iiTUrtediate beneficiaries, and "as incapable; of self -intere^ste^ ' 

decisions} are general ones; tKat 'Wbujd lead to the ^inclusion of . ' ■ 

■ ■ ■ ' ■ .. ■ ■' . : . ■ ■ : ■ . .: .,V:. .. • ' ./ ■ • - ■■' , ■ " ■ 

Ibqth -public schoo^ Yet bt^cause' . 

Uni:teci vSt^tlgs gtove^ currently; h^ve - so 'rnuch, more, f inWcial'^^^ 

and/regula^ory jinf lue^^n^ public schoqls:, ;th is; .a temp- 

tid^on to. concentrate on public school children .alone . A broad . 
view of e'qiiity would be hard-presspd to accejit this .. Government' 
regulations and financial arrangements are r variables . affect:yig 
eqiid^y, a^^^ hardly :be; C any .general ... 

conceptipn^^^ ^-^ AiJ'' a. pra.ctiGil ihatter^ one mightt .empirically . find > 
-that' private sch chlldrven are always ,t at least as well* 

as public school ones and that, a .relatively small ::percent of the 
children are i^ private schools. Inv this case' leaving 'private 
school*^ childreri-^ out of the anaiysis will neither -hart them nor • 
hiiav(2 .nixith ^impact. on public school children \;sye qui try . The prpblem v . 
is tha't some private sch-obls miay: not be as . "goiDd" . as public ones : 
or if .private schools are as: good as; public ones , over time': more 
Children may shift from pyblic fo private schools . 
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:' 'T*^?^^--^^ :nuinb,^ r- . of ^d^ime^^^ Kb^ ■ .ar e0 :■ i-^v 
f \:impprtant^^ thie s'eqorrd and thi:i;d^". p>i^^^^ of 'fe^^l^ 
v.. ;;the '"tr eatiTierit •■and^ the^^ cti^ :\ 

■ --If" differences among "children -are cbjisidered -l^le , '-Jr^eli' . - 

7 treatments than would :be gpeci:^ied i-£ ;Gh,lldren - are either-viden- ' ' " . 
V, tical. or- if. their dif£ere;ie:^s arie ^considered "illekitiilat■^•^r:;^^ in^.-.^ 
■■:vv thi^. secripn:. s^^ eateg'or leii :o£ \'dxf Ce:rences.raijiong^ r 

are V-idlentiffied. c^ti^gogry \;is ;subseci;uently_*'ai^ ■ • ' 

V ' ;• -■//■■\'v';/ ■^/'.■v■^v■V^^,0.■■ ■'. , ■'^■v^'/'' * ■' ■ o. ■ ' . ]"■ ',/'• 

: individual ; c^^^ • 

: . ■ as elegit iiiiaj:^ V>vGo^n e> : ;.lt /sjic^uld^'it^ -M'. 

^P) ted, ^tha1>,the/x lass chlldrj^n di££e:rence3 ;if^t^ : ^ : : ■ 

legi t imate and. illegitimate is; , 'in. it he end ^a. value" 3 ud^nient^ % : 

■• "^Q^; i^any^ dif fe however either ^bqcfauseo ^ 

r;;Qr.:frequ^ilt,:i^^^^ recognition/^ le^ : 

. : -categpiries;^:^ the d|<f fe^pte:vv: The^e • \ 

/ clear- cutVdifferen^ ihis pap'bi'.Y ■ 

^ ■ contrOve^rsiaK^^^^^^^ 

• Differences^ children can^be- categorized X? ; those due ' ■ • / 

.to character is tics of the individual v^hi IdreRr-, those dui.- to • 



t 



charaqteristics of the districts .where'' the children- reside.; or v ." 
; those- >due to .school programs . in which the^ children, are enrolled ;^ 
■ TablA 1 /summarizes:,. the classifi^ ^ 
•^^e three categories by . their degree of legdtimaty. ;t:The: r.^^^^ 
'^^i this section expands on. these classifications 
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■v. 



.■••I ;■ 



' / Ac:cer<tafaiai£y, ofCPiff erences Based ^on Characteristic^.^- ' i' ' ' 



Cha;3:^aaterJ3-:& jb^ ' v 



A. 



vLegitimate 



Conitraye rs i al' I lleg i t irttax^ 

• :. \ ■ ; : '--^ 4 — ^ 



Le'hr riin g , d i s abi 1 i t re s 
1 nad e qua t e p r e s ch o o 1 " 
, preparatipn 
Health problems - - 
Severe physical or . 
mental hc^ndicaps . \ 



Sex . 
,Race 1- 
Ethnicity 



District bas.isd 



Pr dg ram b as e d. 



Technological Ccosts>' Municipal 
. Ecbnomres of Scale / overlrurden 

Safety Producticm. r' ■ . 

Transportation ^ . ' ; 

■lExogendus A • , : 

influences' on . 

• price- 



^Student maitdated 

i;-:^'Hand^ capped 



Proper^tyi 
■ weai'thJ. 
v.EndogeriOi^s . ■ 
influences 
. oil;, price . 



Studenit chosen 
//Vocational ■ 
edtication 
. 'Col lege-- prep «■ 



,-„^„n. ^ .^Classifications .of all . characteristics contain some value 
ju4graents, ^The_^ assignments in the ..table reflect the authors ' • ■ '■ ^ 
^ydgments of currently widespread agreeinents. ' ' ° 
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-^vc&iis:lq^ r i:t ion.. ;.inv, .l.agas l^t i v|j\';5inanc b ; og'f ain's ijicla^-d;^^^ ^sp bci al • ' 

l,.:i:s;'^.^:-sec^ Rbor/pr.e-^c}ld*il^ pxepar-at Ic'il^t^fet" s^itTi^loMa^fe' 

^. re-sults':. fr^^ 

;■ -those riil^ to-drug .abuse • Most .finance, pTOjgxams /give, ^ecbg- 
V iVitioH ' to t|le nejcessity- for vhigher educatXcrial t^^soiurees; /inj-oi-der 
rtq meet miii^mum^^ f of the-se- ]<;inas. px ;chi / ;G:r\the . v^^^ 

\:?x>^ cKildren;'.,s. characteristics ^such as/ race, .s^x'ah^ 

■ ; : ethriic ity ;.are ; general nc^it cons idered- legit imatc ' differ^ ' 
v,y^T^acteri,siti'cs^ in. terms of .: educat.iona:!; treatments The /illegi- 

tiihacy^^.d^^^^ <iif f er^ences* pTobablyr^Te suits f yom brq,,ad" adher.e.ncfe!: " 

' '^'^^^^^f 'P to , the- JCons titution ; 

as :_|well" as^ f ^ the. plethora .of . state court Vcase^ confi^^ ; race. • 
;^and;;:^^ey : a^ classifications -the age'': of 0ie 'chil^^ai^ - • 

:hi-s/her .;gT^^ fall into either categ<Dry,\ ; // 

JMa younger :- or ald^r^t 

::renv^^-.i^^^^ levefls^ need dif^ bHit-; many 

/•others thdirk* it iinnepessary or i^ven discr;iminato;ry to classify; - 
• by age arid there iis not uniyer sal agr eeinent on whether the hi gher*^ 
or lower . grades should be weighted [more heavily - 

b V' District ■;Characteri;^ - , ' ■. -i:- 

A. 'tegitjunate diff^rences^^. b^ i. . . 

;^^jpeTalIy result^:^^^^^ p>i^c^^ . 

xto iachie^ a constant ; l^vel of oix|:p^ because of techno Idgical ' 



^■1^'-"^^'^^% be - V;. 

g:yji|erre^,tliat;; f or ' t^e. snian^dl^tr'ict 

: ; cost^s;. for^^s^ 

:.^nd,for l|ger: districts 

.tJxere.is still the the .^hildral^ 

[^' S^'-^:"^^^^^^ dif f erence« among d is tricts.. o£ varying ' size jIfeleGt • - ' 
> mtpiit qua^tit 

,-^pt::approp^:.aat^ ■ i^^ measures ; ' however if cost •'aif f^reric^s -^^^ 

. ;amOng dis^ varying -size do not ^ref lect . these ;dixfer^ncL ^ 

: , then . ^s i 2 e . , . 

^IpVeme . positions research '-cann-yt give- the predise '-^ ■ ■ 

;;;^d^ustments..;:::The:.q^^^ |^ 

. :spniie -/degree; a /val:ui9jj-udg^^ ;.^ %: 



s 



ERIC 



^^S^'S : ■. ^^^^'^^^ ■ h?^^'*^^?^^^ '.a^.?- ■ piic-ep tuai;Ly-4 iYf er en t.: 'f r om •■t eclvW^ 

■ r^-^^^.^-^-^^^^^^ ■nec^<i^^£oT -nibre r,eai':TekourcW ■ 

J^^Ven^ output^ .'Price 'differentials -are / ■ 

• ::i}ie , result cif differences /in the price vper unit ofv e^q 

' ■ "" ■ ■_/ * ■■■ ■ ■'/'■■■'■ '. ' r ' , ' ■■ . ■ '*>''.'.■ 

y: :anpunt5^p-^: resources dif fdrentia'ils are; c-onsidered ' \ 

;^ le^^itiinate-r^ is u^uall/^ a 'd^ 'causes ; of . -'^ 

-iA^ ;^lf ferer^ ; Gausses outside thl ' distria ':s vcontrol, such j. / . • 

yCj^f:|:eogr5ap,hic/ location, or^^^ studeht^conpositidn are con-" 

"si dered l.egi;^mai^:^^^^ of - the "dis trict ' 

;C^uc):. as - laxit^-llg^ .as'^j,^'-/--] 

. . '^ys^ed .in more .depfi^F^n future sections i The. construction o£ 

-;,- ;P^A^^ei^:index^ ,can> separate the' causss/^i^^^^ 

'^^ for ■ 

including uncont.rol.latle price' diff erences ^/as legi tijn^ '^''i 
%y ®^|es ,;,>ut^.. in,^.p^^ Ijecaus^ 'price: indexes.' csmnot'-yet be. reliably 

estimated, few states take account [of such differences . " 
.;- ::;/ .Sometime§. the ■.•'urbanness 'V; of :a;Vdi is - considered a '; • 

legitimate differentiating characteristic for. cMldreri~. Often the 
. . arguments that urban .districts teiquit'e more resources per" unit of 
. ■ output re"yert back to^ already discussed characteristics pf' c^}^ 

ren . (higher proportions of handicapped , bilingual,.^ poorly .prepared, 
.•■ ettc. ) or 'Of . the resources 

needed per -unit' of .'security etc .)* /in . whicli case-, urbanness ^s ^v,; 
•; .mere ly a proxy f or! the:s;e , pther difi^erences . - .Sanie people ' think- that 

■; in addition ■ to the children and district characuer istics , urban .' 
. • JJL;? t r ic t s ■ f eqiii r e . mo r e r e s diir c es ,b e c^us e . b f ."mujmioi p a 1,. o V e rb ur d en';' .. • 



erJc 



to finanpe;;y0ivv;ic4s ;6th^ 'Jo caear-tut-v v^. 

, cbnGensus. 'abbiit : the inclus i oh . o£: this me asu.re : iri' the d egit iiua t e ' ' 
category , • ih patt b;q_cause/^^^^ . repTes ents .■ a' problem 'Kith , l-cven^^^^^^^ ■•; ■ ' 
rather tlia anci din. part bee avis the problQn may • ' 

•;• y : aff^t^^ 6th<^r-thah education ;HOTe than- it affects l-"^:: ' ; 

.;;:;;;'^;^4^ation.. ■]]'.[ . ; ■ : 

: . ?Top^^ty^ wealth of a ^di^trict ' has;:: receivexi >bundahf*:;afcen^^^ 
:; ;: tion ■ iiiside and; outsid^ of the: courtls in .the 1 970:* s . Mds t 'p^gople '. '■■ '". 
. , ■ now; illegitimate ,- 'lsu=;pect'' ' ^ 

■ :-^p.roper.ty ■ ■ y eal1:h-^^^^^^^^ 
^^y;;^l;<iere|:\an ;:ilieg^ 

;:\v;:;^he'''tre;atiiien.tv.Q y^.^-;-. ^ ' " ■ >\ ■ ■ ' -^ ^ ' 

^/■;^rV ■ V ^ ' ^ : : 

^' ; :fina| ■cate:Pory:!of dif f fereiit iatirj^ characterist 

^ l'^-^^®-;'^ is enrolled in.' ■ Fof ■ :example.,^^ 

, ;:differences :in:. resources f or 'yocutional' education ver:s;us;:coll^gi - ' 
.v/,-^;K.^P^^^°^y -curriculuras are ;o£^b:n^ .^Xhe' : 

, :^-dx$f erenc^f ; a*e :usuan:ly j iist if ied on; f h.e-^ b^si^ ^'of high^i\ 'c^^ f^r ■ 
• ; vocational: Firograms . ^uThe acceptaTice ^o^ l-thif kind :o$. :di£f erehcV ' " - 
the Jbas^s- of Gost ;dif?eer is -^on^faijriy- shalcy grourid.^ ; 

V : conceptually because':;Costs ;a^^^ ^'a^funct ion- .of the qua/lity ' " •■ 

>■ ;.. and -quan ti ty:i of -Q^ : Vocat^ional? e:d:ucatiqnal programs 

per- ch^idv i^ ^outpiit l-evels; are t iowerl C 
■ ' size, or time:Vspen:t on: machines is . 'a variable V ' • 
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. cos t 5 .would • be a 1 egl-t; ima t e d i £ f.e^r erioe V ■Thi s' us er o f pTOy, rain ' • •: 

d if f e;fen.t i.a Is : .a's, . 1-e gi'tinia t.e" '■al s o: imp 1 i-d s th at ;'c h ilda- '"■^ 'c hb i ce 
■:;..asy.t9 pro.gT,an ..are /actept reasons : for- Vary ing .rcsouVccvs,' ra:;, " 
. '/^chie ve;. ^-qui tV ■:th'e ' pxe vi ous 'cons i:de r ed ■ di.f f e re nt ia 1 s ■ 'w e f e ■ 

■ 'rs.l''i-:':rr:\': 'y::;^ ■ / . ■ -v^ :.;'V . 

outsiae the . immediate. contY.Ql of f]^e chi Id (i-. e.-. , ''handicap) or ' '. 
^^^■i.stric.t (^.'e.,s±ze)^:airid thu$ program eftroll'inent differentials) 
•: hayev^:ald^^ / ' . ■ ■ : ^ , ' * 

-;;-The' j.ust-d^ of dif fereiitiating; ^' ''-^ 

x^t^c-ter is tics^ ;are ' ali.^suniinariied^- in ''T^ I lC:shouId' b e • 
./reiser at all^the -cla^ to sorae' . extent value ' 

udgfehts; and the' par made 'I'ii "the paper .r^^^cl', 

' j udgment s. ab out ^ curr eri t ly ■ , a'ccep t ab le e la s s i f ic at ion s . 
■■i3/''^Ji^u|e^^ ' .:• ' : . : -^'^ ^ ;^ ^;;v.'^ ' ■■ ' ■ /' ■ ' '-■ /'■■^ 

. All.- individtials ai^e a- .secoh^^ plausible ch bice for/ the. group', 
uni t; o f an a:iys i S ;. ■ /vOne mig h t: "ar^ue ' tha^t \ adu 1 1 : . a s ; yiel:! .^as .child- 
well-being .is important to' soditty, ■.0T''.irhat. everyone ' Counts 

^fl^^'-'^^^^"-^ C9sirabie■^; 
.consumption :and.:-in^^ ,of which children's' 

e^tjitrat^ion : is ' Ji us tr ;one',"''SH^ 'di s tr ibuti on of- al 1, goods vand vS erv ices 

■■(■,.■■••..■■ ■ ■ , - ■ ■ ■„ • : . 

amdng. all members of -society "might be. xohsidefed a^^ appropriate ^ : 
;Un:it ■-p£;.ana.lysis .-. \: , . ' ■ z^:^ ■■■:--\ .. :\'\ \- . 

,:.^:^.; Anotner versiqn ,this aroijment^ might: .view.' children as .. • ^ 
•'^he' .property' of' adults but of 'no importance .in their own. right . 

pl-operty-^^^^^ tp.. chi-ldiess adults , . Because 

^,I?areftts -,mo.st of ten:;^ t ogether /with thei r "'childtre^^^ al l ' adult s 
and • chrldreii- could- ;l?e :^Touped - i;it;c J a)id;'t]ie :hpu'sehold'S > ■. 



.^?Cowl£i"^ ipiijopxi^jite^ 'Uni Then ' eivl^xd r.^r^ ''^ 'h --.- ■ ■ 

:;,a3.J:Jother, ■ 
'• ■r'';^^^^:''^'^^ be ■ on t.he distxibution ' of:: liotal'^cDnsurnp ' ' \, ' ' 

: '1#o}i|;d: •3;<)oican)^; i children .as OJon-^' as '-■^'■ W' '■ 

the ,vdist:ri^^ut^>Qn^ :o£, goods and.: ^ than eddeatlon ■ vere . V- 

^c^f^x:oi^c^rn arid/ox .cKil^dXess^ h^ 'x^ceiyed;:benef its or Ixurdens; V ' ■> 

; ftpm the'_pxQvlsiori of .'thil^ ' ' * : .■.^:- ' V ' : \ ■• ■ 

it is cleax that- tha ixDgic^:of the>]use#^^ ' ■ ► - ^ v' . 
^^selipias -a-s ;ajunit- ;0;f ^ ana iys i s,,^ ax ^ue s ; ' 'f avox : of a treatnenl: ' / : 
vtbat.Kieii^ua'es :houseiioi.d;:;tat.^ V "^o Use.:KouseJaoldsvas ' a" . 

Il^nit; of .analysis,^ aritf -qliildxen ' s;-e^ : s'exvites aloaie>%S 'a ^" -'"^'r'^ 

, inconsistent; with thie^ i^ationale fox- 'households that ' . .. 

■ ds'?;.ba^ed: on thp; impbrtaiice; of', theix ovexall Veil:^ beting , - unless ' : ' ' 
• chi-ldxenVs^^^^^e^^^ only desixable good, that can be . : ' 
..■pxpducedv:;-.;'^-"^^ ^.'-V' ■■ , ' ' \ ■ ' -^v . ■ . ■ / ^''"[: ■ : 

■ '4V^^-- School- Pis txi^-ts' m ■ ' vr ■ " ' ■ ' ' . ' ' ■ ■ 
the, sc}iooi.::distxl^^^^^^ used as' j:he; unit , of aiialysis 

^^LHi'^^^siiqns of ^ educa ,-, Thexe/ axe two axgurients . thai 

•can-be made foi . this, choic^^^^^ is that political ;jurisd^t ions 

as pxesently foxmulated fcbmbi'ne gxoups of pi^SpIe (childxen or 
>Jiodsfholdsl . in wa>|- tha^ the gxbups -corciJaTable !> Behind: -this ■ 

.aj?^U5ient\might: be: ;t?iei';^^^ of ' a' pjoiitical Welfare- function tluit' ' 
assigns weights to"^JpLdiv:iduais' and : theji combines . the individuals ' • . 
into ■ groups; whose .,ate identical . " in 
■other' ^votds rflarge^ have lower' valued^'; 

: ind(4y i^ua;i s , ■ ::.:;' , ■ ' :\;/Ol.i ' \,; 

^'^^^^^^•:^■V.>:•:•^i^^:'0:.v':^ 



■ : ' c\. ; A. ,s e cpit^";Na:r-2^ume t wgu Id*- t ha t t he^ , leMe^ii^^'iC £> i tH^- di^ t ri c t s,; 
.:.;:e itheir -on^^^ ioii " of^fun^- "^i^^ oh^^the. , use > 

^" of ■ fun^lfe ^slie • rschooi: bpar^iis ^ ■ supe^FirLtendent^ tlvd 'r^al -un^ • 

.•of'!' i^l^ajy^^^^ a'.^conyeniektvrepT^s^fen;H^ ' 

"'"*tatioft^'o'f \t|te .leadei^s-. ;"■ ■:- '.• ^^ V.^'v-'S^V:^ 

Eitlie-r,. argume^nt is -;vvea*l; in ■ :ternis: of , a;Xi edu^kt iojial e'qulty'- ; ■ : . . 
;>7q(Pfivceptio^ one suspects th^t. "^ ^v" , 

legis 1 it di^"' i s - the * p^ fcolar y mbt;^^ :p3:e va 1 Skt -Jtis e^; of ; t he:- 

"-s" • - • ■ •* . .. ... . ' •' • ' '. ■ ■*! • * '■•'/■•.■'■.• ■■' . ■ ■ ■■ ■ ' . . • ■ 

. ' ' ■. • . * '. v'"^ ' '. '' . :■• • v. ■ ■'. . ^ .■ : • , . ' ' j ■ ' 

'.district ;-as-- 't . - Thi§. 3.^l;tfe^' dis^ 

■ bxit'nbtv ne^ceSs'arrl^^^ f:oT . :ed;Vicatio^i equity , so it is re j ected ; . ; : , 

;5; :.: sch6oi fi^feiofe ; : ,^ ; ■.■•,' .:> 

'^r'^i^^y':-% un^ t :of ;analysi^ the ; school' d: is tript^^ ■ \\ • 

^ J^^sdnrieli,-^^^ ■■■ Although generally It is the ; , • -v 

-Secipients of .a servic^^^ concern/: it might be. p 

vto niake a ease^^^^ f^ iisihgj:li5^ prpyiciers : p;f the service.. ■ This .^duld .• /■^ 
./;;ie . especially tru^ 'ii 'those ^piroviders . liad- no. options ;Cii^^li:S^i-i^ " " ■ ^'\ "" 
:-:"VSLUpp'J^ thert 'Weire • sone others rte;ai^6^^ identify: : 

"■^^eroV'ff^^ :^c:h6pl t'|5^tSdn , given the'lr/ lb Y 

■ v^aiad expert: Other reasons • for conisidering them , . 
' iSp e cia 1 vduld. s e em. to der i ve ■ f r om . t he, y.,al ue of ; ch i Id r en- or. house 

■ holds as tl^e unit of analysis . . For .-^eXample it might be ^651^2:^16 ' 
*■ to . treat:, teachers fairly in brde.r to minimi is^e' the^ incentiyes. .f or 
: good teachers ' tovmigrate to *MesirabTe'^^ schools -.But the.'.;.T'b^^^ 

.. 'ing yelates to the* desire to have a f f ir distf ihutiori' of - "gobd;V. t 

■ ■ V ■•■^7:.■•■^••^7!>■^^d•^^'■' ^ : V/" . ■ • ■ ^ :-h 

. -teachbr 5 among children -und. h to traat teachers. * ■ ■ 

ter, se^f airly 7' ' ■ ■ . ' 
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6^;:; Summary r 

^: . . .^^^ choice' of a .group arer^ public , 

Vsehool children all children , .householdsi--v/ith children and- all . ; 
i^hpuseholds,' All -children' and all households are more encompassing 
vthan- public school children pr house.holds -with phi IdrerL. The -/ 
^■php'ijce .betweeri the more encompassing and the less encompassing ^ ^ 
•groups depends on value judgments, about. th^ importance of ^ those 
.who a.reuignorfed when the group , is : narrovet^ , >The choice be tveen . ; 

'■ .'■ ■ ; -f.- ' •-• • \i ■' . ■ . • . . . . ■ ■ ■ . ■ . ^ • ■ - , . . . ■ .. •• • 

. • .' : . . A.- \^j:.:X^:\ . ' •-. . ■ ■ •; • .■ .■ ;- . ■. ■ ■.■ ' ' . • •, ■ y^; ■ , * . 

childrem^ajid households . is also a value judgment that- dep^ends on 
one's view of education, as either a uniquely impor-^ant -'^prvice j 
that benefits prim afily children or as a service that'^benef its >^all 
members of socijety, rather directly or indirectly; Because'^value 
jlwgments are ^ involved, in . the ^ c^^ among the :f our viable groups 

the supjeriority of one cannot be objectively dfetermined;'^ 



Iv/'. Introduct ion ^ :f , ' ^ 

V;- . ■ The first . compoTlerit. of a conce of equity, the groupS 

•upon . which ^-^^^ . concep t ion o f - equi ty- could fpciis , was * des cr ihed . 
ill. t^ In this section - the second component' of i 

; can be! applied :to- the : 

vgrqup^^ is discuss^ ..In other Avordf, first 'equity for T^^ho^l :is . ' 
exarained, now equity of what. As was the case earlier, the pur-, 
•pose of this . sectibn is to present: alternative treatments and ^ 

^^s.e_sj_^hese-. according to a. common framework . s^^^^^ that the advan^' ! 

^xages and disadvantages of each treatment are. articulated and . 

':c'larifa"ed^' v':'-. /■ / ''^■{■:- >:r-^^"''. ■ '' y V- . 

<^^^ criteria to use in the assessment 

of ^the alte_.rT:^:tive;^ the indi.vidual-'T criteria and the^ - 

evaluation of the tr|||||tments accbrding to these criteria- are , 
of ten .. the expression ^ of part icU^ j lidgment s " Oui^ aim is- : 

.not to imi>os a - set of values but instead to point out those that 
axe embodied : in each treatment. Thiis at times we often stop 
short of labelling a characteristic, of a .treatment as an advantage 

:6r disadvantage since one person' s advantage may turn out ^ to be 

:an6tlTer person *s disadvantage^ ' 

■ry:..::.y:--;:''The alternative treatments considered in this section ate 
j|fit ; restricted . t^p^^^ treatment (^or treatments) ' speei- ' 

fied: in the Fede rai r egulat ipiis • ; . Nor the tre atmen t s liiiii t ed 

to.;^ f inancfj p^lans^* i Ins tead; ' 



;F^der al V r ogiiiat^i^n s . t o/al-l oca te^^r e^our c e^' an|5^^;:.'^^^ ^' ' 
y -the •:^s t at,esi . . :• ;F^r|t.^, , if h on;e;' pur pAs e ' , o £^ ; the ■■Fed er al ^ pi^ogT jyi . Is " to ; :/ ; ^ ; 

;|appr;ppiaate to.useja tTeatinent - that: was - for. 

,;^eir control .suqh ,as; adverse weather . coiiditipns .;^^^^ . , . 

■-;:^li^.^^:second ^ cr i t er ion ■ t hat s hould b e < tcJiis ider ed ' if' t he^ f equk^ ■Qon;- f 
W^P^^?^^ ^^^^ e c bnie^. part . of ; a Fe de r a 1 "p^r ogr am : i s ; wlie thef ■ thi r e V 

^ ;a^^9.ilab le :f or;/ me^ureinent' o£ the' 4re atiivent * 

I ;f pr >educatipri:a y^^& P^ 

-/I^^agiaa^trc, .as ;^ppo^ 
■|jeoy pending; 
• 'fill ly explained i 

v^',treatments':/;'- ■ '■ r V ^ : ^'.^ ^- ^ v,'-'- . ; ■': 

jw /iv . ; what we:: desire- to ' Fr-equi table? ' 

.• the ^neaiii^^^^^ treatment; :-in; light; :0£::our 

: ^pr|ibj;^i, ,r-ve:;4o::^^ 

>; -^^v^:^®^^^'^^ ■ another but leaving: .kside^the c^thi^ ■ ■ ': 
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:Jgf-to;.^o„sIder.thre.;t 

.. access ,to, a^^ilar ;se«of, r^ources, :;Schooll„g ^^.p^iu^iy ^ • 

jroyld,d :a«4 thp„,,t to b8 a >e^,d«erfcina„t ^utco-nes' 1„ ii^r- 
^.fe , that in^aitable schooling; Inputs conld: l.ai to' a' poten- '^^ 
pjall^ ■uni.s*^ adva„taee ,ofe;.hl„x.h. 
gi.„puts ,a,- be.^ dlxectl,^ 

g ^-^V-l-e, un:t..t=.for: .hlld.,„: tb .spend :t.elVe,^ea.^ :o£: t&l.: Itvei' ' - 
differentially :,atisg^ 

?oncept^«p.ofere„co^fpr 1^ 

;_^;.|.ceptlo. ;c.f .,.,ty: is -nor „o.es.arU^^^ 
, :^chooUnr;:ihp„ts .V E,i;l table ^;s^ 

,.xth Inequality: of lhp,ts;if .:.for :e.a.pl..V^ 

V^eristlcs, such as. edu.ational -or socloPconoMc- ftackgrouhd. o. ^ ^ 
^,na,jve.l.„suage:or;cext.ln:,s.ho61c^ 
-prosr^ typefare:3l.dged;to be:;ieg^ 
•jdifferentlar treatment / : Also ^t^^ 
pfer,to:a„..e,ult.bleE^^ 

v.e|<i,ual. /outcome. , '■ : ' v./.-..^:-;^^;'^ ■ , v- :■ ■ ■ 



^|:ijere-:,.eqii 

J^^^^ig;^,^'^%l|.?:^^^^ equitable.;;,' . ■ 

:A<^^0^ts^itKa^^ ;be rcon'kidered in; tliis coiceptu^l' qategpry 

iv^ncatt4ei:;;^$5^ rates;,,^ or 6b;i;Lege. : / 

^.^^■t^^ndan.ce \b . ' , I f ;^;e leave rneasuremen t ; and : da t^: prpbleins;. ;^ 

^^'^^'^^^J-f^^i^*"^^^^ sections to foil ^ 

i '^ncej:f or . equit);- of jsehooilkg 'output . - 

• ^^'^^9^ J'^^s use- e.£ outputs does hot require spi^^ ' 

^tention 'to the factors that caus..e output differences . That is, 

\j^ocUs:in^_ on; inpi^^^^ mus t ; expl ic i tl)^ pay ^i;teri tion to. f ac t ors^ . , 7 " 
■ that .may iead^ to 'inequit.able outputs whereas ■ the use of outputs' 
;jaut:Qracitical^ vide; "range ;: of ^fa^c^ i-Hat directllr^; ■ 

inf luerice th^ treatment . : For example, if believe that bi- 
'ling^^ additional inputs , then we must 

/er^plicitly t^ake this factor into account wlien we gmploy an input 
uirreatment in an equity ^nception However, if ~ ye use an output, 
^treatment in the equity conceptipn then a factor such as bilingual- 
ism may not have to be explicitly identified in order ;to measure 
.equity ,. ■• ' , , ^ ; ^ r ; ; 

^ that a conoeptual preference for schooling outputs: as ' 

;the t Tea tm'^h t. : f of e quality c pncerns dees no t necessari ly imp ly equal. ' ■ 

...... 



S .7;; :StaaI:type;:.6f . treatment we cdnsid consistent ■.1^.:^' '- 

, ;v . - s^etal. , as oppo,ed^to school .focus ; ■ V:.Sckobling Impacts -^ouid 
,^i»cau^o jh^.:curre„t:^ 
;,,,scl,ooli„g :a„4 ,^ 

.g.i^are,^olleyW:,to. affect^ 

;u ;.?Pi>ooi.Us»if:aWd:taicos.^ 

.>pclptal factors , «:thirtmo^: t^ 

.;xs; the assumpti;on?that ;aftulty of 
,v; .that thore is^^s^ 

, ceptualftreatmentlm 

S:;P«-«neil v,ith -th.; inpac, of;; schooling , the -.Uocation 6f ' resou.ce. 
^,:y^^c. schools , - or the Joutputs' the schooling -process . : | ■ ■ 

: ■ ■ I- : '"'^ ^ methods ; ivailable t o ; ^leisure - the treatnentf ' ^ 
: , ;:; :The desire; to:^:^anine,;.i^^ 

^ iquity of education or |scl,ool; finance-plans"^ leads ^us' to a eon- V 
sideration of measurement. Measurejnent includes a xeiiable and • 
.Valid quantitative assessment bf a; treatpent;:preferahiy in a ' "^^^^^^^^ 
single unit of measure that has cardinal . (br interyal Wasur e-^^^ 
^ment properties), and that ■ is' comparable aaross'situations^^^^ 
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S -^^pip s t^^. aiif ' s it lia ti 6^ ; v/e ; s t r i ve' r - a " ine a u r CMuen 
'^::^<yr:?r^ 15 /reliable >an valici . cpitGcp t " o r ' V 

i^Q^ "the. notion of Etasiiren^ent • ^ 

■■7^^^^ vay-W^^ -is* •., : 

'.V;-^^^^^^^^^^ Ori^; the- oth<ir 



t; -^^^^i vt^e ;. c6 validity., is ..concerned" With -the ■ ques tion ; of 

iv^f^^f^ dapturing vi-hat we are intendirig to capture 

'j:.-^ote:: t Jiat ■ a ■ mi^asu^e^ t an b e hi ghly r e Itab 1 e rwit hout ;b e in g V • 
0^<^^ c an : be r e li ab ly : c*a 1 ciliated ^but -i t nay 

chill unless wi^^^ 

and: :hu[nl(iity ;^are 
: y ''Th^ . :nee<i f or . a s ing le :me2lsure -for ..the : treatment -comes ' . 
^^jl^ut : siiice we-:Vii 1 ^ e ihvolv^ed ;in .^^^qm of one unit of /. 

■^iialyslsy,^ 'and avoid conflicts In 

might re'sftti^t^ if twa or ^ n measures- of a 
.:Tlier ef ore; : if the treatment . hasv more than - 
cdjApbneiit:^ ari index that .canV include, contribu^ * 

; tipn:s; fx^ However, the; existence of a 

;; singlei^^^^m a^|treatm.Qnt is ^.a necessary but not. a suf f icieiit 

::;co^diti6n across units • ' .In ■ additiohV 'We need^;^ 

: to,; be; sure^^ t the- Imeaswes : them are comparable across ' ; 

v- i^ This becomes par-^ important if are trying to ; . 

.measure satiifactiok or uti;M^ In this case the problem^^ 



; • t he :c ompaT i s.on|| t ha t 
; yt re a tment wer e 



^iriterpersDnal comp:a^ must be -:confrontedv 



\l-::-.:\].:}\exl:'f the measure .should have' cardinaX prdperties -finterval 
liaie properties ) / V s.b; that diff erences betv/een two measures are ' 
4,meanin^ii;r is Considered mpr^ demanding 
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iJ-gf J^?.*;^^ iii;?he; jt! ensure moTit ;G^ ■ 'v/l^ h-ave-. ' / . ' 

0y.:^^^f9^^r^^e across: unit^- of analysis. ; : ■ ' ' ■■: ■ ■ 

^^%.;the above^mentibn^dVineasuremeh^ a-rs-V" 

§£^^^^^:^^^^ 

;;-;-y^base^. figui;es. These alternatives^ H:ay ' turn;:ou1: :td^ be ■ siiuilWr 
,-;..::4n,t^rin^ 

-'^^^ d if £ erences^ : oy e r" whi ch tiident ' m^a^ur^ : to\ " " 0, • 

. :^utiii2e^|^-sti-ii exist,;' ■.■4; .v::'^^-;>:f^^^ ■■ 

g ^lncen^ives. that :£ 

i;di^t<^^^ beneficial, .if the i:reatme^^ . 

, : .the; equity conception is not the most preferred', then' we can ' 
l:^ ¥f^f'^:-^^:^^>'^ from the. utilized treatnent -to the .preferred 
;;;; ^T,l^tinent.>oth conceptuail). and" empirically . ;c:oncytu^^^^^ 
;::,-are based on OUT theory- t.f; how'^ 
.^perate.. ... "However ,,^ 
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irn v^e iu riaiyic ; oTv sbme r-" 

;:'wil:erc/in^^ - Our, evaluation on .-this . err t^^^^ ^^1^1 : V" .'.:•[ ".: 

■ :Vs elect ive^ of t>u survey ^rey lews' by : Othcr^-; in- some;; . 

■ 'Cases' w will only show that theri^ is reasoir to -beliere that the: 
: ;;iin^ Under certain Cir^ . . . ■■>, ; ; 

r:cs^;v iV;- intendedv to - :* '■'^'.'■'^ 

^^^^^^^^ certain behavior : - ..^ ; 0 

' ; ^ • under the cpht.rql :o£ tbe 'states : and- lbc.al:' . /^ : . ; ^ ' 

;:;Vy';::.;:-V^^^^^^ "■.education - agenci^^;?^;^ ^ ' 1 : S-'-^v^' --^^^^ 

" ■ ; l£ one; ipiir lat iqn-^hat anciydes;" s 

^* • <i^r&-f^^^ motivate, -stateS /to foi^miilate. po'l,ic4es arid^ \. v > 

fen'a^^ move t.Keir edut^^i^p;n systems ' • - 

^I 'eq^uity /.' then: the- tre^S^ment^ used in the - legis latibh should be ; cap^fble; 
v^f!^! be'ing in^luence^^ by state policies . ^ Common, sense , as ;well. as..;. 

theories b£ iriotiyation' at the^indiv " suggest that . the- 

■ ■ t^rg^^ o£ : t]ie motivating' instr^^ in the - Federal' re gu ; 

"vlatiohs should he in a position to; ,do someth-in.g'>^bQut vthe -treatm^ _ 
" : ih que s t i an i £ the , motiyat ing ; irvs trumeht ; is • t:o • have, an •impact - 
:?/Othel^viS:e;,^^^^k^^^ rewarding^th^ ^target- for; the ^c.on-'- : 

Vi; 4iti6h: tha:t i^ 'iniot /con ainid henc©: will nb t - ^ : 

; ^be likely to xhinge th-6 target 's behavior/ . This doe.S; ribt imply> that 
V all \ Fede rai; pro grams ; should •b.e hased upon cpntrollahle treatments. 
■ : iThis:^ d^o^s- hot' imply that .the intejit^ of section : S d.C2) b£ P.L, 

;:;"8I^ 8.7:4, as ameride^cT b>i vP . L .. 9 3 - 3 80 is t o- motivat/e 1^ e li a vio r , ; Howe ye r^7~ 
• .: i.f the., desixe is to mot i vat e "be remarks in; 

iect;i:Pri:::^:e^-applicabi^ - ..v ' :.. v:'; v '.■ \ ' /' ■ ''^■^■■ '■■'^■ '^■'■ 'T'''-^^ 
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|.; jiol^s;,.e 'then the- ' ' : ' ^ ' 

l^-^^f iiabi^ -crit^ribii-.:' ■ v ''''^ ^K-' ,- 

establish:. 

^^^^^^^ >^■ there; a^^^ 

-■>.3>^: " Alternative ' Treatmen r--' y '-, , ' - : / ■■^:y. ■\'M-"V-'-';-"-': ->V^ 
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^rtrv ■/:::r;v;.; .-V- ■ r; V-^c -^^^V^^'-^- :' ■ . ■ , •■ '-^ 

i«^,t. the. sae^:^ . ,ive^ ,:■ : „f ' *e three.. - ;, 

•-Wis sues axe v v-^v^".:/ ■• • ^* • . :--wr-:--.- ■ ■ . 

s;s::-v , schools- One.P^ ■ 4 :direct*y ^ : ■ ^' ' : BollW^ J ^ 



mu-^^^v ^'Z ^^^^^^^^^^^ 
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■ :';--in<jividual • tre^atmsntjs ,• :s eyera3. m-easuir^d^rit; ig^iies. can b e' Krkkf 
;-r : > v - igh ted , , H Al thpug h; we.i delay : our di s s s i on ;o f \ par t i cular s tiffl^ii tl; ■ 
■measux^^;^ unf il la-ter ■ ih^^ i^^^ I^per ^ thfe;^e'v'are Aee, nieasw^^ ;. , - 

^^^^ '^^re :.impprtant;v ; Firsts - thfeT^e kr6 a .number &f\; \r^s^ 't6 - 

V:57:;V based figures. An issuq to consider is whether kll ^tates '^%>;.-^-: \ 
i should (or could) use thfe same . meaisure one Jtteasure 

V ^? :^^^^^P*¥^1^^P preferred v^^^^^^^S^^ there is the ; issue of student 

.,;V^igto : ^ Var ioiil weighting -s { : 

have, been incorporated in s'chobl finance plans . The basic ''- 'f. 

. measurement question again , is wh^^er a weighted, or unweigh 
student; measure:, should be used and whether there should be uni- 
'form|t:y across states, or in startes q^^ 

.iient; issue "is .relationship -tetween the nmn^ra- ■ 

^ ' 1*^^ denomin^fpr in^he input nreasure.: The' issue, state^^ 

to the stud'fents^jas measured. / For ex ampler, if summer school \ ' ' ' ■ ' 
resources are included in - the numerator ate §;u]nmer . s choo 1 s tuden ts 
' also •.included in the denominator? There are a la^j^ number cif^^i^^^ 
/ Wsti^ns^s^^ we defer discussion 



."••H'-'-';i 



■ Of these .issues until later iii^':the pappr. Ih. thij part we \ ' • ■ 
.asstune that these three'imeasurement issues havfe vbeen settled ' 

:". In the remainder of this part, we discuss dollar measures 
including revenu es - and exp erida ture S , price ad jus ted"' dollar • " 
P : 1^^^^ ^ Phys i cal->^ our c e input measures > and .qua! i ty ad j usted 

resource measures. '..^'v ',S ■ ■ . \ r'-'- 



0 
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|-?r-s licK; :as;.;- t-K^ , ;:,tHe ' d^l l;a:r"\-^ 

on : of dgLi at^ mei^^Wr :-ih;aVj a ' part.i cular^ meas u 

• i: 3-^.^ ^i^--. .^^^ 
■^-^v;^^e-;'We;'assess:^ 

pointed ^t^^ aiffeivences, befi^ 

:;i/;^i|fy|nues : and^ wH^rwe -me a$ux^<5 something ^ ; / ; ; 

SAO't|^.^r than tbta.1 ; rev^nu Revenues'- can usiiallyT-" 

be examine a_ by Sjau^ federal' sources 

;{^^ese:- ihd^Hduai:,:s,ources can ..be diHdJd^-f^iilthg*^ |rr^ani:^::. 

$^^5N0/:'genera.l, an^:;^;^tegorical s o^lTe^0a0^Ti't$^i^fM^ 
;,.v; i^mpact^ s oiirces: . , . Exj^enditureis 'can be" ,i dentif xe^*f 

■^^'^ ■ i^S'f^^^^^iorial expen ' * 

|;,:v:^!--/^;/T^ pire:Gis.e'';iveve)au^ '■'^i-y/./'y-y' 

v;. measure ; is:'7i 

dollar me asu^^ the de§;faril5 *of this issue will be ;di4eu5sed- 

^■:.^<»P :;^oHp:let:e:iy :ia^ dis cussion we . fGcus' ^^v 

■^v<;0|[i --tihe^ us:e . , odB. a' dQ:]i'S|T\:. me as uf e wi th o ut s p& ci^y i n g nsrhrchfton*^.;" ^ :" - ■ ■■ ' >^ ■•"•'j'-,' • 
; ^o 1 l^aj;^.; bb vioiisly '. ca;n ,,mdas-u$-&a'' but ,Geri?a:ih;,measAir^ ■ >^'^' 

"^j^^sues ;dor arise v. /^D "can .be ^reeordedv reli^^ 

';i-'tP'?the ;cfe«^^^ of /accounting la - ■ v 

■'• >' ■■ ■■■ ■ ' ■■ '^''^^^^^ ^"'•'••^ 

ty- %^ : p^ob lein^. can'- Be;- attribute#.'tb -4 : ' ' / ^^'-^ ■ i 
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:;;.-acros-5 -States ^ ■ ' - ■ -.'■■^ ■ 



... drfferfent prices for identicar rh ■ - 

; ■ ■: ' ' ' . .resources . These price differences 

. ."isy-oe; more pronounced in c^„- ' ■ 

■yr -i^:y - l^.- r ^S:'^"" compared .to others .but I t ^i, ; 

:.:^f.al,,«,o,rcas.«Md^ 

J-THe selection of the eYar- ^^,>« " . . ■ ■ ... * * ' - . 

,-^s„r.;.a„.e..,o:.aU.I*,:^^ 

_|,.ae.,,at;ce,ta.„.e.pe.«tur.s.,Xor^ 
|th....expe„dttur..} :s,cK as;tra„3portati.^^^^^^ 

;,-.,<,r,,al,.or,ipoa:;ser.ic<.shou^ 
;....asures, 

..pe,x„cludea, ,hj. ,.,id ^1^^^^ 

- •-; There does hot appear to he a „-„<,i ' , ' 

. . ppear to t.e a probleij of cardinality or ■ 

the .measurement- of 'dollars hv- = iV v • ' ■ . 

. : . '^^'^^ ''>';^ ; = ingl*;: index fpr^^ e^^^^^ edacational- ' ' 

^un.t „hen dollars , re used as the treatment. ao.e..r. ..he, doU.r 

measures; are employed hPth proh:ems.across:.d,cati.nal u„ 

I districts. ,Hesea..h on these P-ble„s .as: not yet : proceeded to ' 

po.nt Where :eithe,.f these problo.,3 ca. ,e,c,u,ntif ied ■ e.ceo t ^ * 
there is some evidence that- • - " ' ' . ' ' 

. ■ . , ■ - V ■ ■■ ■ ' P"'" varxation can caus e ..:di f f e .e^cds • ■ 

xn ^the . value of. certain equity measures .-^ ■ ' ^ ■ . • ; ' ' 



V 



■■ . ■ " ■ 
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''if^-: ':- : '''^^^.: "^^^ ^criterion evaluates -the trWa^^^ >Y 
.. other treatments t^^^ : In this paper we do not - 

xeyiew; the extensive literature that - attempts to' assess the 

■ effects: of more or i es s do 1 lars ^per s tudent in an' educational ■ - 
: S^^^* . From th^ : Coleman report~:- f researchers haVe tried;. 
^5°' "^^^^ W^ ^^^ effects of increased dbllars, and the most- ■ ^ 
-^PPropr^iate .summary ;o to date is "inconclusdve.:'r 
,4pYever, there h'as been some recent .evidence that suggests that 

■ a linlcage between^^ e and achievement orientation; 
yerbal ability , vyears of completed education , and 'average wages 

or earnin.'gs ip^^^^^^^ if 'a change to a' more 

.. equitable; distribution of dollars le^ds. to more dollars for those ' 

who. previous ly received , fewer dollars of schooling^ inputs then we 
^^X. ^aVe some , reasDn,^ to believe that other treatments such as V 
:' s^hpo.iipfi output s^^ a^ schbioling ;impkcts may; alsoVb af fectedV 
Sii>d6 d<3ilar measures .0 states) are found in many^; 

:ii^s/tance5 to correlate with verbal ability, years of education, 
earnings, etds. it may be that chang:es in' dollars of schooling ; .. 
inputs that areV judged to. be more efc^ui table will lead to more.^ 
equitable distributions of other treatments . But this conjecture 
is incompletely tested and,, as indicated , insignificant effects 
are found in many stiidies. Therefore, while there is sfmf evidence 
oif; the: existence of . a linkage between dollars of educii^oiial' 
•inputs and .other treatments ,,tthe evidence is weak and the linkages 
Slhould be considered possible but tenuous. ' • ' 
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^ ■ '^^itcrion states can': con^rol.^a:'' :: 

V ;treatmenr^^^^^ of schpolihg; inputs: , Sin^ 

■ ::iic^ah ^^^ as : scho;c|r-4is:tricts are- creiit ions . of the states 
; and since ;the statues establish the structure; and content of tho;-. - 
.;, f ijianci.^^ for; primarx and secondary ■education , there 'are ^ ' 

■ .;almbit ■•no;:r^as<3ns yh/' : 

; are::nof ; consistent .wita^t^ ^^^^ntlvel^aspect -^jf the Fe 
\;-\leg isia^ ion:; '^y ' - '■'''„.■■-, - 

^>ixed success bu 

; ranks high ;;ori aval 1^^^^^^^^ . S^i-P^isingl).;- although data on " / ^ : 
. dpi lair, inputs, are: xoll^ state related 'units such' as ' ; .:■ , ' 

|if)epartm%s: of E^uc^ti.^ a nation ai 

■■• data ^et:.o£ dollar inputs foi- all school dds tracts that, employs ' . 
: ;.a ;^set^ o^^^^ tl^ik ; time : when: the ' 

.-ectuity.or:.e^ 

:. of dollar-input^ must be obtained fo-om state sources ; usually ^ 
■with state specific definition 

..s tate^ .^^ I t should be pointed out. that a universal sample at the V 
yFederal level Is: expected to be implemented In the' next few years. 
/The Federar.^overnment:.does^collect certain :dat a for a national - 
.sample: of :.school,:d^ '^^ a 'national sample may not : be 

appropriate for state specif ic assessments.-.:, Curren^ data are ■ v 

■available at the: state lev^ but- def in 
. nationally • 7 
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^:Price adjii'Ste dollar inputs'^ ' ^ 

Siii^^^^ major problems that cnferges from a: con-, 

siderati^ij^^.o^^ vti^eatments measured as dollars is 

the. problem o£ comparabilrty across .districts due- to. price; i . ' 
^3:^13^^x6115,. i deteriiiihe; whether ye 'haye^^ ; 

•avillable- methodolp^ies to/adjus.t doa:lars .for differ .purchasing 
'power V--- Certain teGhniquesv h^^^^^ develkDped to adjust dollars " 

^^o^^p^ so -that^.W a'dju$ ted dollars as a 

'treatment for our 

■ • > Based on our first cxit-jria, conceptual , Sesirability , 
pr 1 ce ad j us t ed d b i 1 ar s , sh ou id b e p r e f e xab 1 e : to doll ar b as ^d V 
measures . Price: adjusted dollars potentially can measure ..resource 

jnputsmoje accurately so that if price 

clearly preferable on the- other four , cariteria. then they: ihoulxi be 
-preferred.'-'. ' ■; - ' • ■*■ ■ ; 

However, research on price indices is in a developmental 
phase .'and. some defegLnxte problem^ emerge in terms -of measurement . 
:First: it appears that :a .''matket basket'Vappr prace index ' ; 

construction is not appropriate..^^^ If an existing indeic is ■ 
utilized, ^ it may not c^Tiure schooling input, price "Ivi-iat ion". ; 
"^^ft ^° ^ second approach, an.: examination of the schooling - 

inputs themselyes : But in^ t^ case, the measurement of price 
variation is difficuit.Vsince, this A'^ariation j.s caused by both . 
supply and dema.nd - factors and conceptually v;e should pnly^ : include ' 
SMPPly . factors that are not cdntroila-ble by the, school district 
pi a prico index. Interv/bven:; in the supply-demand, probleiiji is the 
issue Of input quality. A price index should compare inplts' of 
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.identrc^l.qualit^^ .. 
.■•■be :pb served and. ^^^^^^ 

^ ;has :utilized ^t^^^lstical| econornetric techniques;, to identify a .'-.' ' 

^^vsupp^ly .:f u^^^^ but- it appears ' ■ 

:;::as. though :ther^^ 

; ; ■ : • terms of ; r:e liability ; there is^a gocd; chance that any;- ^ . 
.^articular, index includes sbme/^^^^ since the com- • ' 

; ponents .of the ^mbdelvused ;;^o efemc^te ■ t^ inflices' are measured / 
Vwith.error;jnd:the..e^^ 

variance . A inpre serious problem, of -yalidi be/applicable^ 
..:to;^^he.^conometrix.price 

: on a_lrio^ ^^^^ difficult to tes t .,: Certain 

^^of the -recent - research efforts^^^h^^^ 

■ficatibhs of and^^^ the indices can vary- sub- ; 

s tantially v Thu-s / we, ar e f aced .w4th the .que^titn*o£: which' index , ■ 
^ among:r^ny; to -choose and 

:than no^^aJ|ust.i.,nL :at::ali. Although we may- -be^li eve that, ^i^ V 
estimated with: ^'reisonaM asAamptibns and with adequat^^^ 
take: us cl,oser>o - resource measuresVthan^d^^^ measures , we ; ; 

are not- yet in. a position/ to, ba^ ' these results on existing ' ' ■ 
researchJ- : Thus, . the is,sue of v^^^ reliability raise V / 

difficult \but unanswerable: questions. . . • . 

V^;-,: For^t^^^^^^^^ 

salaries or/wage;. However .- there ar<^ othef expenditU^ 

that could he included in the input treatment.^so" we arc/ f aced^ with 

the task of ■estimating, pri indices f br .all cbmnonents' of inputs' 



:order :tp^ .measure ;the;. treatment in, asiriglo' unit citire^r ■ :u.n.- , 
-/adjusted dbli^rs: can--be^^^^ 
V/adjus^eiit'^t^ch^ 

, Hdv^ever,-for manyVof-, 

■,-;an •ipdex-.^ay :be ; inpre' ■diff i^u-It -t hi^ ^ t0:acheTs\ ' ' Th e e ■ 

/.vadjusted :measures :are cafdinai; nieasuxes '^d^^ thair use : , ■,: 

.^s^ the, treatment increises ' the comparability: of the treatment ' . ; 
/.across, educational:;^^ 

/:.^^sted:dolla:rs/.B;xt.^ 

research is . ; 

,/;^here we^a..e^ the..;^ 

■/we cannot, conclusively e^luate the lever of -this ability . ^ ! ' 
0 • hypothesis/ that :p.r^ • 

: iinpacts has not been. t0,;ted in the .empirical literature -^ M^ 
^studies of th| Unkages between schooling .input s and Schooling ' . ' 
• outputs, or i^^^^ 'txtilized either dollars or re sources v ' ' ' 

There is the: ppssibili 
; between unadjusted dollars and, outcS« and impacts may ; be. the/ 
. result of ,i3ri^e \;diffe^^^^ .But ' 1 ^ 

..there,;has:,nat been did.for ' 

unadjusted .dollars/ we must again 'assume linkages, nray Z, l 



exist. 



, • ;0n : the ■ criteria :o.f control ,v the Sdjust^^ , of dollars 'for 
:..p^ice effects does : not -a 

gip . tTeatinent .. that, can be exercised by state policy . ' : If ' states^ : ■ 
/desire .tp. alter the distribution of price adj usted ^^ 
|^.iftclude;a:-i.^x^^^ the:;stato-ol^:aliqcation^'system^ and"-:: 
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is .some- precedent for this ."'^ ^ - v " ' ' * , : 

;- the;use :of .pric^ adjusted dolUrs/ th. .esoarfh vprt- to d«.'o«^ 
. -.■pric. indices- has prin,may .be.n:^ . 
; ,, i„dic,s;^re fully developed .|o- that they. c.n b. ' applied- in „ ' 
^^,paTticular ,tate for allocation decisions: o^^ 
.■■federal. leyelv :*urtl,ex.ore,^^ 

jV^arri^d o„ M.a htadfui:':of,stat^ 

;:,;statistically derived price indices do. hot 'exisf. : If it ' tumV 
, . oue. that: price indices can be specified ^ith the district: as 'the 

:,,xn.,ost .states to isti^ate ^ prl,e Index. ' If it is preferable to 
:j=ni«'^ivid„als.^.a.e.,^teach.rsras:^ 

^^dels,^. then «st states wiilVnot have data:'available. ' ■ 

: I" '"-her case it ■would,he aifficuit to Ue ^Jrice'^Sdjuked: " 
.dollars in state or federal allocation mechanisms. at this ti.e ^ 
~.some of ; the: .easure.ent and data concerns ^.xpress.d -he- ar^ 
- .aaressed .. As^Wsearch c^nti^ufi-, « :.ay *ind that : certai. .i.pie 
, indlce. ari adequate- proxies -tw this remains .to be seen " In ' " ' 
: addition to the needed research, on spetificaticn/ questions ^ such 
.:as: Whether a particular specification, Or s.t :of specifications 
•should, be, employed fe;. each state: or,,vhither:the choice of a price ^ 
■.u>dex is solely V state matter- need. tq .idd^ ■ /:..-,■,; 

-"l- «s Md .quality adjusted resources ^ ■ ].■•.: I : ' 

. The. third way ;l„, „hUh-we:can: „o;sure: s^l^^^ i^^,, ■ 

|.measurins. the resources directly .-instead ^qf usinr dollars t-r- ' . 
i5i.u.t ing dollars. to mir,e. accurately reflect the purchasing po«r- : 
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i; C6ivceptuallyi\ equity on side generally refers to the 

P^esources :2i.vail^^^^ to thei other chi Idren in the s chools so that : 

if the resource based measures satisfy the other criteria, they should 
,be : preferable to eitjer: dollars or .price adj'u^ted ddll^rs iii terirts; of 
what we desire' to be equitable.' ^ ; 

/ Resources can include the perspimel. involved in the^^ s -. 
process, such as teachers, aides, administrators j guidance Coun- 
selors, and the non-perspnriel resources s,uch as text bbok^ and . 
supplies . Reisources could also include part of the capitil^^cos ts 
-including buildings, equipment and furnishings. All of th:ese 
resources presumably have an effect oh schooling and could be 
treated as legitimate schooling inputs. Since we can' attempt ' 
■ to measure resources with ot without taking the quality of the 
Resources into account we. consider both of these possibilities .' 
in, this- parf; . ' ' 

Resources yc utilized^ as a treatmeiit in' an equity 'con-^ 

ception only . if V measure them; We will assume the resources 

that .are included in the treatment have been determined and that 
we are to'assess the probleins of measurement. There are a 
number of ways to measure resources, once identified, and these 

^include counting each resource separately, counting resources 
separa-tely but converting them to a common measure, counting 
separately but Adjusting for quality and conversion to a common 
measure. For example , assume there are , two resources: teachers . 
and .textbooks. We can dount the number of teachers and books 
separately to yield two resource measures for each educational V 

UlRit. Or we can determine the relationship in resource terms 
between' teachers and books and convert ■ them, to- a' common measure." 



I 
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Alternatiyely, we caai count separately making adjustments for 
the fjact that all te^achers and boGks nay not^^^^b 

of the quality of the resource as a schooling input and, finally, 
we can try /to take qmlity intb account' when we combine teachers 
;and;h6oks ' 

While these fdfi^ / 
. tionalized such that the reliability problems (i-e. measurement 

V error) are minimized, serious validity problems are present if; we • : 
■ move beyond the coiuSittiug ,s^ methodology.' We have a desire 

for a single index for each educationai unit , and therefore, the' 
. counting; separately^ inethodqlpgy is not. app,rppr,i^t;e,.; Sin 

V resources foiin such a large per cent ag;e^^^^ it majr 
/ be osatisf actory to ordy m^ even here we must find - 

a common denominatOT for teachers, teachers aides, administrators^ 
etc. OnceJ we try to combine pe^^^ ^i^h other resources the ^ 

valadity of the teclmique beconies more hig questionable. 
Furthermore, quality differences amorig^ the .tesources are probably 
important and should be taken into accora but a valid methodo- 

. logy f or measuriiig resource quality has not be^n developedv Thus,^ 
the validity probloiS; associated with the deyelopment of resource 

. indexes appear to bff serioLUS/ although less serious if we measure 
one respurce such iis^teachers or professional staff ..^-^ ' ' 

; ■ It •does nbt follow from these validity questions that- 
alternative resource based measures cannot be developed, Pugh et al 
have used resource type measures to compare the intefdistrict dis- 
tribution of resources aqroiss states. Pugh et al. use a measure 

. . of resources ;in >^^ each district) the rtuntber 

of ipstfuctional st^ level and then 
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degree- level by ^^^^^t^^ average salary; natxpnally f^ .that degree level.. 
; This represents the ins tructional resource component converted to 

. .dollars, and non-anstructional experidityres alij^^^ ]■/' 
' tional rissidurce dollars to produce their measure , "current expeli-. / ' 
ditures with saiajies controll^^ by degree level'r. Two assiiihptions 
iii^ t^ aref; f irst, qusLlity.,4^^ degree 

levels -^x^ cipt^ salaiy averages andvseco^ 

:•• re.sburces;*iare :equal :t6 'dollars^ ' \. ■ " . \ 

Thus respurce based treatments can be computed as^^ t for 
ilse in an equity conception . We can construct a single measure with 
^rdinal pfopert^^^^ involved in combining 

the. resources to a pominon index and measuring quality differences 

^fcnorig; particular inputs ''hot beeii anisiret^d satisfadtdfily; ^ 

■ ^yOur ^^n is concerned with the linkages among 

resources and schooling outputs arid impacts. This literature, which 
'includes the educational production function studies, is vast arid 
We will- not attempt to summi^tize it here. However, much of this 
literature., when viewed in Its totality, presents a ' rather mixed . '.: ''^ 
pictii|riev^^ of the studies :use ^ome form of cognitive test sqore 

as the dependent variable' and infbnly some of the cases do resource 
measures under the control of schools have, statistically' si^^ 
effects. It shoul^ noted that many of -these studies use 

'' aggregated data at the school or ^district level while a number of 
more recent studies, utilise student level^^^^^d^^ Mv'hil^ it is too 

^soon to determine whether; the inconclusive -findings pf^ the earlier 
studies r are attributable to 'data and. specification problems ^' somb . 
evidence that the linkages between resources and schodlin^^'^Ou^ 

o 

ERIC 



.. are not that dif£erein,t thin they Were for dollars / 

although considerably more product ion function research uieS : , ; 

^r^sotirce- type, variables. '■■ j. 

The control ^ by Stat Jl- ov^ resources as opposed to 4dllars;^^^^^-^^^^^^^^^^^ 
is somewhat; less di^ct,,' but dollat con^ol should be "sufficient 
in most cases. The^contrpi is less direct since the choice of -fe 
what part iciiiar ; s:et^^v^ primarily a Ibc^lJ 



- d^cis^on yet c^trol Of total dollars at the district level qan;H 
' i be attributed ultimately ' to the s tate . Thus y depehdi^ig - upon the ' 
> • way in. which the resourtes are measured, in terms of' formulating' 
• ^ k single iiidex and assessing quality, a state may be able to insui 
; equity .or equality of adjusted or uhadj'us ted dolliars, but this: 
' not necessarily lea^^ the ssme -degree of equity or equality b£ 
resources . v^' For example , if the resource measure pnly iiicludes k 
'subset of potential resources, t 
= control problems since changes in dollars may not show up at all . 
' in resource measu^res . -- States... would appear to have, cons ideTable ' 
^•''^ contrdi over, resource, but fiot the "sam^ high degree of l^trol ,tha 
"exii'ts^'f of 'dollars. -.^^v ., 

; Ths final qudstdqn for resources measureis is the availability 
, of data. V Again, most data on the resources should be available 

at the state level but it probably exists with cons ider able prob- 
■ lems in definitional variability. >Tiile certain resource counts 

(i.e; professional staff per district) may be recorded at the 
.'■state level, it is - ,ob vi ous that un t il quality distinctions- are ..; . 

clarified,' we tan not assess the degree to which quality adjusted 

resource data are available even wdthii^ districts. Again, certain 



of -sc^^ appropriate for state ieveij^^^^^^^'- V 

: analy^s due - to%:t^e .AaKip^ng prdb and the vali'dity^f' the'-- 
^equality- ■measures-.-.',; "'>■, ■ ' ■ i' . 

; \The jsecohd maj or cat«gpry o£ t^eatinent^ , schooling outputs 
''can be thought of - as thosW qualiiiiesV^^^ 

th^t are developjeci throiig^ the schooling process . Cognitive ./S^^^^ 
skills, often measured by achievement ^^t^ ' ^^'■usiiai:^: xited: as 

,!?p^eyer^-:-tl;erad4it^^ 
these cognitive skills, certain affective qualities such as obedience ' 
^ aut^^rity or punctuality are also t^ansfe^Sei/thrbu^ ^the ^ 
^chofoli^g process. ^^ N tliat ^Civooli,ng outputs can be^^a^^^ 
a large number, of factors other than schooling inputs including 
non- school factors such; as learning in the ihbrae , student attit:ild^ / 
and id student 's native language, and school factors such as "efficiency* 
in the ;way;; in whl combined to produce; putputs,.; • ^ f ; : 

: therefore, it is virtualiy impossible tb ^♦adjust*' inputs foi^ all /the . 
.factors that are likely to lead to varying " outputs . Thus, a con- 
ceptual preference for - outputs is different from a preference for 
inputs as the treatment in an equity cohceilti on although the other ' 
four criteria must be considered along with, the conceptual preference ,. 
•cxf^erion/ .^a ;v '^..-'^ ■ ^ '*'••■ r \- ■■ 

' T^®^® are a .l^rge number of potential measures and we will " 
jpiy discuss twx3 different types i Firsty we will 

consider the?"traditionai" measyre \. 



ERIC 



will aisctiss the^ than cognitive measures 

The high school graduation ratfe arid the college va^ttferidanqe 
cpuXd both b6 Idbked upon as behavioral measures of s,choblirig:i^s : 

■^fetk^tput^^^ v^-:-v^;V:;^^^^ . c. . • \ ■ ;•: , 

; V As pointed out earlier in the report i equity of schobling'^'^^^^ 

' ■ >' • ■ . ■ ' . ' ' -^^^ ■ . .'r' ■[ ^ 

Qutimt -does not hiave^ t^ be defined as equal schooling outputs • v 

While e^ ' one def init:ibn ■ of 

vbf equity, at least two other possibiiitieis exist . If 'a student '^^^^^ 

initial ^l^eviis^l of the output yariabl^e. could be measureyd priiOr to ; 

entrance to the educational "'sy^^^^ equity could be defined 

as equal gains or for* all: students. FiAaliy, if the/ • 

^nputs or resou^ required to obtain equal gains varael'' " 

considerably over Ath^^ of .students,' equity ^^^^ 4 

defined as equal gains per dollar ^^^o^^^^ for all students •> . . 

This las t; possibility is more of an efficiency than aji equity goal, 

nonetheless , eqilkl gains per dollar of resou 

be cons is tent with some * peop le * i bquity v conceptip^^ . "^Furtlieriiiore , 
output equi^ the process by which the outputs are 

distributed rather than tifie ou^ 

/ These -^possible equity -notions are' presented only to point out 
that the use of sl schopling output^^ the treatment in a cbnception 
of I eiqiiity need not; imply equal butputis > As we bximine the output 
ineasures bn our remaining fbxir 'criteria the selecti^ one of ; ; 
these : pos sijbilities is left open i since the choi ce does no t play 
'a key ro 16 ''in the evajluation. . 
i.: Measures of qpgni^t^^ . 

The Tstudy of and their measurement hias 
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: if; intricate' f gft g>f aai^|| a|i ;|)tibiic school s^-s tem% ■ The 
education profession .seems .:J33l1)e reasonably . that problems 

• ■ ; -reliabi lity and validity in achievement test ing , are rairiimal. f 

; $he ireduets, ^gf a.^^ of ^professional -cbripetenc 

sMll ill test -writing^ and, ss ^^§h, ere usually qui te. reliable - • 

refers to il^re^^^ math achievement tests measure 

ffl§|fe r&§hi§veE§st , '"^^^^^ ayestiohs such as whether f ' 

^^^th achieyemekt has an impact on exp>^^^^^ behavior after 

s^itoi^^^^^ §Fe anipt |i|eessa as' straightiljfward to ansver ."^ * " 
f\i^t^?fmf^»Jm9^st: pgopte agree that: aghievement scores are only a , 

■^f O^tiil frtf&syre ^-gf gchggiiijg; gutpyt^V'- ■ - 
VfhUe. we • can :§pnslyde that , in general^ >renabie and; ^^^i^ 

. VSiid aeHievemegt t§s t sgores gan be dgve loped, measurement ih a ^ * 
conception of eqiiity requires? Sore specificity.; For example, tVo 
issues that are addressed in a f eeent ^report that evaluated the 
use of achievement test scores to allocate Title I fun<^ *are the 

-particular subjects that are appropriate .for testing ai4 whether- a 

: |orm referenced or criterion referenced, test ■ sh<^ul'd be eraplbyed'. 
These two issues could be r^olved so that a single comparable ■ . 

^chieveineiit jn^asyre results ; but" certain of the decisions leading ' . 

^0 t)je d§y§j9Pien$ th§ i§§§ti1?e are lilceiy i^be .controversial. ' 



■\},:':.:!t are; faced with the prospect of choosing ambng^ a- ntuiiber ; 

a somewhat 

V V :^^f e rent- component of achieveneilt . But once a particular test]."^):-'-'' 

; v^^^^ should follbw, • Out: concl^ 

, . ■ inieisvremeRt associated with the use of gtchieyeteeh^^ ^ 

'■y>/:$cipTes can be overcome with existing ni 

\ - b the findings of the NIE study pf title • 

: Our secpnc^^ is concerned with whet^ : v 

of cognitive : skills are linked other possible treatments s^ 
asi further education (i college goiiag behavior} or earnings* ; 
There Jiaye been a large nianber of studies that attempt to sort ' out . 
V the causes or determinants of further- ^ and earnings > A 

: - revi>^^^ indicates that measures c 

Jiave a staitist signific^t effect bn furth^er edtifcatic^^ 

earnings but the ^ interpretatipn of this effect in'^e 
relative importance of abiiity compared to; tq ot±.er factors ^ . > ■ 
:especia^y i^^ case of income is riot njecessarily^^^^^s^^ 
Furthermbre V i^any of the "ability^' measur used in these studies 
are lip^^^ 

combination of achievement and aptitude . None the less> : therie . ^ 
appears to, be evidence ^ albeit ^imitedi, that cembiiied a/ptitiide 
achievement measures a treatmiBrits, but 

the strength of the linkage is open to question. ' 
The issue of whether or not the state and local educational 
V. - system can control the treatment is the first o£ two criteria we 
.. examine specifically within the context of equity standards fOr 
Federal. legislation. . Acheivement levels or changes tan be controll 




i,s Tin and .we currently dp not have, J 

.tKe: Iqi^^^^ necessary to adjust school fa to yield desired . : ^ 

i)tttpii$s: : Control at the state level; i$ even more difficult and^ 
rempyed since many of the decisions- that impact achievement levels I. 

■ ^4nd .ch sul);3 ^ct to state icbntr'ol W 

SystenT'of district organization/ Even fbr tjae rapsi far- ' : ; 

Sreaching fihaxicp ref ^ it does rijot "1: 

follow -thiat the state has much control over achievement leve Is . 
Thus , the tise of achievement: levels does not appear to be an • 
^appropriate tTe&tment/f^^ state control imder 

. ■ the^^ system of prgjanizatibn . This is- not meant to imply 

^^|^at there are no controls available to states to impact achievement 
scoi-es in the school districts. But the control by the state of 
students • cognitive skills is' significantly less direct th^h over 

, jdoila^^^ or resources when ahy of the suggested treatments are - 
measured -av the district level. . '■ . ■' ■■■o: 

,.lifi . Our final c deals with data availability and, as ithe 

: N|E> study hasi pointed out , a ;nation&/l data, base th^t can be -utilized 
to assess the 'distribu^ cognitive skills in the^ states does • 

not now exis^tv . There is a .national data base but , as 

>ras the "^^^ financial data* the data base is not : 

desigiied: to yield accurate state estimates. StateHadm ^ 
tests liipt appropriate either due to the differences among the ' 
states 'and the fact that some states do not administer tests. 

gpietiefore, data are not currentiy available to use achievement 
teists as; the txteatment in the equity conception for fed^ 
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' ii;^ B measiiTe^ of output - high school graduation aiid ; r 

•\ / ';callegev'att rates', V '] ' ■. ^-i- 

■'■■^'['yy:^^,: an output mea is coric^ptually prefeffed as the' treatmeir 
;T - iii^ a .Gonce^ptioix^ o£ equity /then ;an;^4^^ to. using a-measufis:;,; 

I : , of Gbgiii^tive; skills ii t o measure the; putptit lin terms of the pf ot^^^^^ ^ 
: gtession of St in the schoolingVpf dciess * Progress can be t 

; : Measured in therms of the average years bf school completed , the per 
■ centage. of students Who; graduate high school V or th(a percentage of 
students who are eligible to or: actually continuer; their ed 

Average ye of school completed or high school graduation 
v^f; rates are similar measures, in that consider beha^rior in 

tlie school^syste^ .College eligibility may differ from high ■ ^ 
^; sqlidpl graduates^^^^^i^^ states Where there are not institutions that, 

accept all / high school graduates / Aniir college attendance : d 
V ; onv a nvnnter.. including; available resources 

and access ability in addition tO|^ student's attitu^^^ 

school. College atteridance can be itieasiired as 
, the p^rc:entage:, of a year (s^,. ninth grade three yisars-^; 

earlier) who continue on to college or the ^niunber of years of 
education, both secondary ^d post ^^ s^^^ completed by : a given 

;-^.;;; VVbase.yearv" ■^•; ■ ;:,..-^;- • ;, ■ 

■y'.:^r:;.f 'There are obvious differences between ineasures of high school 
' p or completion and meiasures of college attendance • Howevei 

: in this part we focus on /measures of ^^^^ school progress since max 

of the issues are the same for both types of measures Butr in cas 
. where there are Ma r^^ will discuss the conciusions 

^ for college attendance measures as well* 
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p^asiire 3Jf ■ ^ CoT-;'cblIege, attendance -computed'' v v 

the ou^^^^ . 

|^^idu^e;:.fi;6m- 

|:^: ^^05 assi^pd : since^.:t:he , output o£ higli Vschools can : Var)^ s^bs taii-V ' . 
|Xiiia^ly;between:ai.d.witM 

'^^chQol graduatioii: do not control foi -qualitx^^ 
|a4uation is defined; 
JL«h school gi^adua^on rat^^^^^ 
7 across 4i3tTic:ts^ 
identical in the xoinputation of the tiutput measure . ^ : ■ 

y ^h^®^'=^t^^ while^t^6 c through the education 

^'syst^,.:t^^^^^ 

questionable since quality -dif^^^ These qua;iity ; . 

^obleins introduce .considerable iwcertaint^; if we i^sir^^^^^ ^iise" ; 
Jhe outpiat/measure^^ c^ ^ > : ■ 

.; V ; The linkages betw^n b^kVioral measures, of '"schoolirig: completion 
:and othfer; possible treatments such as earnings are f &lf well -^^^^ " • " , 
,^9cumented. In estimated earnings functions the vari able that 
: represisnts_ education; has been consist be significant. ' 

^ever, it should be^^ n 

^^^""^^^ ^° ^^^^ schodl so : that much of the variance in 
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'^^^^'^■Tepx^sents, "di££ferences\:in; ptfs-t-secbndar^^ edt>^ktipti^-,M - '-^^^^ 

■beKaVioral^;outputg:.;^^^^ 

T . are: contmied; by^ the ^^J^o^ 

but little , cpntr di: is^^ A^ain . s t it ioiili^ 
introduce incentives 
;;(mtput mea^^^^ 

.i ?^®^I^°"^Wlities p£ . j tir is dictions- Alio , it is - 

.questionable to use a locally defined measure suc^ as high school - 

• completion as an incentive at the state lever sinCe high : ^ ■ 
^ school, gradiiate^^ r^^ 

' there . is not to our knowledge regui^i' sampling: or^ 

population surveys of .high school graduation rate^. Data are 
available from census ^documents and other diverse surveys but 
there is ^^ot . a yearly tiniform coverage -of school ^listricts at 
the state level. Clearly, this type of data couli be .collected 
•rather straight forwardl; Jf a universal survey of school districts 
were implemented. : ' ■ ^ ■'•/v'--^;,; V:'- ^'''^ . 

/ " =^>^; '"^W S:' ' ■ " ■ ■ ' i J: V'-'/^-^^^-^- .\ . ■'■■ ''S .'■ ■ . ■ ■ ^- V^- 
■ c* Schooling. impa.cts . " / , ; ■ ■ \ 

, The filial group of possible treatments ..for a Conception of 
equity is school impacts which can besought of 0-^ the effects of 
schooling . on the larger society.' Actually, the pjref ei>ence for : 
schooling impacts rs probably based on the .treatments themselves;- 
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;;,schtJqi«ig.r below; 'as x|:re^it::s^ . ' : 

y 'im^ts^i: during . the ;:&U3re' .a^ t er the ■ educa tioh^ ' il-p r oduce<i ■ ' 
■•.;-;futwre/5Ch9pli^^ 

. . At. sny point in tijiie, the focifs of an equity conception could- C 
K-^^ that indi^viiual^ receive from their daily'. 

ftCtivities, . if fiatiif86ti©n~ was Peasurable/ it wduld .certainly . V. 

tiualify as an appealiiig tteatfient' in an equity; . cbntept ion: ; Ho|.ever,i 

%t m^ Wm^^ to measure satisfaction, per se, in any meaning; 

fixlo^ Yet, a large number'of proxies have been. developed ::by socio^ 
Vlogists , psychologists and economists :^^ j^^ sociologist^, have 

^telied on sia^^s measure 
von measures ^£;;well.^b^^^^ 

^4 ecpnomists <)n utiU 

Wii^ fm y^ iliustar^te the - mtea schooling : 
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measures.; V 

V • . ■ ■ •. t ■ ■■ • . 



:|:cari :fie tKoug^it of 

- vtermed^ a^wel£are-^u ^. 

;inea3%,s;orindi 
. ^e^far^). if ■ ^.^^^^^^ 

J conception,'; ■ - - ; ■ " r"'^- 

. »^i|i,::t^e-^ ^as^um^i dns ^- ; 

|beMijd k^^^ ■ 

^lnf3^i.te 

utility and: w^^^^^ 

• tr^ament^^^^ Tlie utility ' 

t:l»»n<:t^«Mi,^^^^^ 

^^.||liyidt^^^^^ 
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ipi i iBJi) . " ; That is , an ind i vi dual • s fit i 1 i ty , U , ' i s s ome 



P 

£^ follows: 

W^-^-^M'^^ ^ identifies each ind Note we can- 

r:^*»^4- f^^ inite^d o£ the individual, so that the 

fajiiily (f 3 utility function can be r^^ 

."^^ ^^urfi ;i£ajnily .ut i li ty , :;i«e-; tahi - specify the treatmenii 
-for tie society as a welf kre function, W, of the individual 
"•tftilities■;:?ls ^■fbllows^r ^'vA '/y-ry^'^ ■ ' 

Thus,, the : treatment f jjf : this .exarapi^ would be the welf are derived 

■■■■f romrf iamily: ^:utiiity .;. '''v-. ■ V r 'V--. .: .\ ■ 

: ^Tife^e functions are cbnceptiial a^ specif ied and clear ly^ a , 
large nimber of as sumptions raus t be made before thi s formulation 
can be considered operational;;^ assess, some of these 

'assumptions shortly when We consider the measurement criterion for 
this treatment; other assumptions- will be explored later in the 
paper when we discuss equity criteria. 

■ • If specific utility and social welfare functions , are utilized 
as a treatment in an equity, conception, the various measurement 
issues all revolve around validity. Clearly, Uf and W can be 
specified to yield a single measure that can be used cardinally - 
and compared across jurisdictions. But the formulation of such 
a measure riaises a host of validity issues.. 
: First, questions can be raised about the variables included 

1^ the utility function . If people do receive utility only from ' 

^education and income, are per pupil expenditures and annual income 
fh« niqst appropriate variables? The omission of other liublic 



■V ;:;ejxpenaiti^re^ ^aS;.^ell;;M satisiict^^^ -f r'pra' ic^tiyities ' not-; • ; 

• y^^v'the ques^ that ;is 'tised to cqpibinQ^^he*: 

yariailes ;tb^:y^ 

. of welfare functi«ms that are considered ''desirable" such as- v/- .v' 
>• symmetry and concavity yet the Ve are aii infinite number of utilitjr ■ 
functions that meet these criteria, "i. methodolpgy "has not yet i • 
" beeil derived to test^^ ; 
- A third and important validity question arises when we V - 
combine indiyiduklr^utilities yield a^ social welf^^^^^ 
Hoif do >^e determine t ^vt^/M 
"se utili ty measures , as though they ; are ear dinal measure s^^^^ 

-families: or .distifidtsr^^^^^E^^^ 

^ha^ _may be> under certain assumptions, impossible to 
'■ ■resolve. . " / :^ /'/J v ' ■ / V'' ' ^' '■, ■■':'yv - '': '\ --- 

C . Although welfare and utility based measures can be calculated 
as shown • by -Iimian, th^re are serious unanswer ed; validity questions ; 
that rem^i^. -Howevei^: two additional; po^^^ should be made. Firsts 
A;^J=®^^?iii instance some of the Validity probl^mi c^ teJ^p^^ 
V_Obvyated thr oi^gh the use of 'sensitivity analysii ; ; miile this holds 
true for yklidity problems for ai^ treatpe^ 

since Inman has shown the degree to which certain school finance 
policy reforms ar^ sens ti vie to alternative welfare functions and 
equity criteria, ainbng -other things , , Secf^^ note that in a 

^ utility functipi^^^^ ; 

:in[cbine> X^'^; is z^rq, utility Is onlyU, function c»f ier pupil ^ipeh- ^ 
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^' '^M^^^ a utility -function r^pprbaeh, ; these question^!; are nc^t^ ' 
■■"®<=essari.l^^ :^e;opt^ for^V differeiit; txe 

; questions:-:o|^':c 
Without^ specifyi^^^^ 

■ ^^f^ likely tg be included ;in^^a^ 

utility specification. But income is not a vatiable thkt can be 
jroiitrolled by tlie individual s tates and , therefore , it is not a* 
proper variable fbr van incentive system. Tl^e second variable tis^^^^^ 
in , tli^ : ex^le , educational expenditures, can/ be controlled but ihen 
utility is -the treatment, control of income is desirable. 

Finally, income data by school district are not readily available 
^1^?^^"^*^ census project was required for 1970 information to 

!;^at^ iricome data to s chop 1 dis tirict s > Whi le a f ew st ate s iaj have v 
the xai)abilit3r.to 

income tax data, income data by school distiricts i^ usually 
. non-existent .^r- ■ .-: ■ 

ii. Future schooling impact' ■ 

■ ^ argument ; qan be made that the impacts, of schgoling shoul(^ be - 
measured over ah. individual »s lif^^^ 

takes .place, l^urthermore , lif etiiiief:: satisfaction; , utility ; oi^ income 

regardless Of V 

tlieir relationship to-^ 

utilization of a future schoolin 
■^fciception. 
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■■;Vo£--^qyity.;-^Howeve^ 

: -Ideiitif ied ;^i?ir iix^^^ sutstaiitiallr:"'; . 

'.::^°5;^tJie' otter 

y. '^SGissixml^:^^^^^ a^swMjm^ desirable- 'Itreateeiit ■ 

' ttat: will accrufe; to ladlyidaals -i^^^^^ 

. du^rr^ 

criteria. . ■ \ ; ' ■/ ' . -.r' ^-:>;^>- :'"'V'- '^''.^ f^" 

Since vluttire^ijicOTte ' is^^^by-; defin^ /■ '■^ ^kl'^-:. 

Vestintaticii-pTOce^^^ 
Given ^heia^^ 

that a procednre;!Could;be dev 
ear3uiip; <jf ;a ;parti^ 
estiiitated. :, Haider 
.variables ;tb^ 

; ^uricti^ons.^ themi^^ves^ typ iqall^;- :e^^ t,^nty '^f ive ' perceiit' i 

c,£ the variance ^ 

cedure: is' likely toi^ , 
, iifetimev earnings. V Ftt^ lite earnings themselves 

are estimated using historical or current data and trhe estimated 
parameters themselves may change in the future. While the measures ■ 
would be cardinal and. depending upon, the estimation procedure and . • 
price, lel^ei . adjust the^. reliability and validity 'V - 

t^- • . 86 '■'■■.i---- 



proli^ilifens appear <to be extremely Serious. v 
i ■ l^y^'^':^^-^^ ^^«se; difficulties ^to estiinate • 

.:vthe . m^^ may be negated tp. some degree if the "1 

• ^^'^^1 iSi-e >c onip^red-; wrtJi : oite A aiio t he r-;,^ r afhe r than.' ■ -with -the : : 

^•Vr:actuai::;flistributi^^^^^ .'/--BiJ^l^this-^assiime^ 

;Weasur^ment problems wi 11 affect each e s timate identi cally and each 
-|estlmatp: will bear the sam(5. i^ati^nship t^ the actual . Both of ■ ■ 
JJthes^ assumptions are, closer to leaps of faith rather than sound. - ..''] ' 
I measuren^ent' assuinptions given otir current understanding" of earnings 
j functions and the variables that are necessary for pre diet io!i'; 

. As w;as.;the case witK~ current income, it seems unreasonable, v" 
^yen th^'. current allocation of fiscal responsibilities, that state 

:g.overninent^ cg\xSA control future lifetime incomes to any significant 

degree. They may be able to influence some of what we believe to 
■ "t^e determina:nts of income but this would fan far short of any 

meaningful control over the distribution of lifetime income. 

Finally;, it i^ doubtful that the, data are ' availably at a state 

lev^l,' to' estimate distributions of future lifetime income . 

, Income data are not generally, available and the' 'data requirements for 
V earnings predictions are even more demanding . 
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P>:..-.:, Criteria; .v';--^; ^V. .:• -.V .. ' y.--.-^ -^.yZ^- 

1 V Children dnd" -Inputs . Outpus . br.^mpacts . ■ - 

important 

. j udgements on equity that can lie "produced arid. because.,many unresolved . 
; ;P.hi 1 OS ophi cal pr db 1 ems; are emb e dded . in the choice of a criterion. 

Fpr Wase o^^^^ subdivided into' two'' parts . -'m 

y^^^^^^^^^^^^"^ concepts of equity using identical children as a 
; urii t , of analys is are presented, then alternative equity criteria f o^ 
;non> i dent ical children . ; ftous eho 1 ds as a unit of analysis are treated 
fbllowihg these sections . ' ^ <■/ : : j ' ^^v; 

a. Identical Children ^ ■ I - \ ': / ' , : ; /■^'x•■■•x■ 

,■ . ^Iv-V ■Intrdduction J.:^ ' : ' : ^. ' - 

.If children are all the s ame wi th . respect- to variables suchVas 
,: the coist of educating th^m» and a' treatment has been specified-, theii 
'•■ Vthf problem an equity crilferiori needs to resolve is, how to evaluate' 
;; differing degrees of horizontal equity. Hotizontal equtiy is con- 
cemed. with the equal treatment of equals^ If children are identical:, 
•they are all equ^l and perfect equity is synonomous with perfect 
equity. The equity criterion's task is to measure the degree to which 
the distributiori differs from equality. ''\' \ I 

The problems of measuing the inequity of a distribution dan be 
approached. by specifying the characteristics of a social welfare func- 
■ • tiori (SWF) that embodies a' certain equity conceptiori and subsequently 
identifying a stimmary number that will rank distributions consistently 
with, that SWF. • This is the first approach pursued. In Part ii ..the ' ■ 
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:Pairt-ili ;i)i^ehts .a.m^^^ is^bised oh'a S# ' that- 

:-:y. ls^::l^ss.:^^ filled th^- the ipne'' uti riiised in '^'P^ri; i ii »s^''S • 

:^:.:y;':: i's clo^eix ' li^^d'tb ' specific ' 

:;-Ju3gmcjits;, inherent ..jih-:'an^ equity;::criterion (PiaTt '/^r'^^^^^^^ /•'--^ 
jyd«ment5 are, th^^^a^ wi^th ipecifix.sur^ egu^^ty;^^ 
In spite cases tbe|results, of the two approaches CSiWF^ a^^^ '/ ^ 

^judgments) overlap; However, there are a significant number of 
wi4eiy used summary measures that, cannot be fit: into the SOT orraat and 

1^*" the value . judgment approach is mdre appropriate ; "^ 

. ia^. .; Social Welfare Functions and .^kinso^^ : 
■ A social welfare \f linction CSWF) is a rule for assigning a • 
number ^ to every possibie^state of the world such that the numbers / 
reflect preferences for the different states. ' The characteristics 
of a chosen rule embody values about various dimensions 6f pre- - , 
ferredpep^. the use of SW4. in equity evaluation often involve a 
transformation of the SWF ihtb an index (or measure } that " can • be 

;^iven ah intuitive: interpretation^ transformation retains the: 

basic values contained in the ^^^ a^^ the characteristics ' 



.:;<)f the index will depend on tlj(d: value j udgments expressed by the 

■■ .SW1?.-<>h. which; it ^is. biased.\^■t^^^^^^^^^ ' ■■J ■ ■ '. " 

; There a?re three characte"p,s tics of •indexes that are derived f Tom 
the 5tud>^ of SWF's^^^ t^ 

V:;5?^^?Ption:;^mplie^^ characteristic 'is' 
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referred to as the. degree - c)£ inrequall^ an • index : 

displays' (ioristant relat inequa.Xity aversipn>- thehvwhen every 

. t reatment /^^^ a dis t ribut ipn is increas ed by an equal propor- 

, tion (for example , by 10 , the index will not change in value . 

: The index could also .display constant, absolute ineqUality-^a^^ 
if equal absolute a^ to each treatment level leave the value. 

of: the index unchanged, Equality Aversion charaeteristiqs do not • 
keep, the mean, value of a drstributioh the same when- cbmparisons of - 
the index are made . \ :*/ v • v ' - 

.A second important characteristic of an index is based 
presence or .absence o£ what is called the Pigou-Dalton condition. 
V The presence of this condition means that transfers b£ .a cons tan^^^^ 
dollar an^ount from levels of treatment' higher .iii a distribution to 

, levels. , of treatment lower in the distribution always increase- equity 
according tb the index, as long as the original, brdpir o£ members 
of the distribution -r unchanged. Such transfers do not aff ect • : 

. the di$tributioh's iileah value. * " ' 

. • ■. :-■ •; . . ; . -.;,> ' ■ "■ ''■r■■■■''^ 

The third chaT;acteristic of the index is the importance it 

assigns ' to . the treatment levels at different places in the dlstri^^^ 
..tion> . The .of an indepc can be determined by nearly equal weights . 

given to all treatment /levels or different treat^ment levels . ' 

A commonly Used. SWF-based' equity index has been devised by \ 

Anthony B. Atkihs on /"^ ^^ requires that^'a functional v 

■ f;orm Jpox^ the^ S^ The index uses the SWF to dete^ V. : 

.yhat Atkinson labels the equally distributed le.yel of treatmeM/ or' . Jfe". 
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^^DE * , EpE ^ per capita treatmerit that if equally distributed- 
q^uld result in the' same le^rel o£ Social ¥e;tfare as the exis ; 
Vjaistribution:;;^ His index o£ equity isV . ■ 



;0r I minus the ratio of the equally distributed equivalent 'income 
to ; the existing mean income. Y^jj^ is less than or equal to p for 
most specif ications of the SWF, sovl ranges from 0 (complete ^ 
equality) ^ t o t (complete inequali ty) . Atkinson has a convenient _ 
. "If 
r - .0.3, for example , it allows us to say that if incomes were 
equally distributed, then we should need only 70% of the present ; . 
^tional income to a level of social welfare (according 

^ the particular social welfare fiihctionj".""^ ; 
. A SWF that is commonly used in Atkinson 's' index is one that " 
results in an index with constant' relative inequality aversion. 
The SWF is : - -. ■ 



swf: 



^E ?< ' 1 
E * 0 



SWF - 



E— 1, 



i"l: 



A + B 



1-E 



1-E 



J 



fCyi) 



n 

1-1 



A + B log y^ 



.where : 



i . 



y^ - leV^el of treatment per child i 

n - number of unique treatments in the dis tribution 
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■■■■■■^(yj) ■ Telatiye/ frequency'-pf y^. ,.. .-^^^ 
A ' «» aiiy cons tant 

> B ■ a constant greater than zero. ^ \ \ 

■ '■B: ■■"\ ■^•^=;:<:onstant^■ greater^, than; zero'.- V' 

. ' The crubiai is 'E^ because the choice of a value 

for this parameter ^an vastly change the value judgments inherent ^ 
in :the^SWF and consequently in^^A^^ larger the; 

^value of E, the- inore concern shoiviv for the lover end o£ the. ' , 
distribution, the^^^l as E goes to infinity is aii index that " - 
depends solely on the lowest valued treatment in a distribution. -: 
As explained in ippend^ index based on E equal to infinity 

is a mathematical representatioh of ^ 

Atkinson' 5 index based on the above specified SWF does not ^ 

/always meet the: Pigou-Daltpn requirement In particular when E is 

equal to infinity it is not met. : ' ^ 

;/ : The mathematical form of Atkinson's index' when the SWI^ ju^ -^^ 

discussed is used is equa^^^^ 



I » 1 





Where each symbol is/defined the same as for the SWF. The 

index: automatically displi^ ' 
may or may not staisfy the Pigou-Dalton condition, and weights the V 
, -V j ^t.» ;i^ci.T.4wVnn more f is more egalitarian) 'the larger ,: 
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tjpvtJ^® chosen value o£ E. Atkins"on Vs index can be used cardinally 
pxdinally. It i^ an excellent meiasure eiiCept that the specifica- 
tion of a value' for E is a very diemahding requirement for its use 
because the evaluate^ is required to exactly state her/his degree of 

;^;ega^itarianism:. 

iii.. Less Constraining Forms of Social Welfare Fxmct ions and 
. Measures-, of 'Equity . ■ 

It is not always necessary to state, the SIVF in the relatively 
-constrainini form of a specif ic mathematical function in order to ' 
derive: a summary measure of equity . : others"" have 

been able tp demonstrate that a ic lass of SWF's tbat caii be described 
by relatively £^w characteristics will rank distributions consistently 

^-'"^^^^-^y used sunmary measure. "Specifically if the SWF is 
symmetric and, strictly quasi-cpncave and if the distributions being 
compared have either the same number of members and the same total 
level of treatments of different numbers of members and the same ,^ 
mean level of treatments then the gini coefficients from non- inter- 
secting Lorenz curves will rank the distributions consistently with 
the SIVF . A symmetric SWF is one that is invariant with respect 
to which member of the group is in each position of the distribution. 
Only the^di,stribution Itself is important, hot who is at the' top or 
bottomT. The characteristic of "strictly quasi-concave" is a 
slightly less; restrictive mat]iema:tical requireiAent than concavity, 
but. its interpretation for the purposes of this paper is identical 
to, concavity . Concavity means that as the treatment level of any 
^e -taember of the group increases, ceteris paribus on everyone else's 
treatment^ level, 'the SWF function increases . b^t a diminishing rate."^ 
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; .specific v^^^^^ 

-of non^ers^ctinrtotenz curves and' the 'i^qui^^ on ^ppxila- : 

: tion size ctimparabi^ „,ean treatment comparability severely 

•limit strict : applicaUon in practice . Giv^n the Uriis o? dis tri^: ^ 
;butions one ihe^ 

n^cessaiT to . revert back t^^^^^^ 
: fotm for the^^S^^^ tp. m^^^^^^^ 

. judgments attat^hed ^to^the smuiarr measure without 5Peafni||:he - 

'ttmderiying'siinF.^ ^^^^ ^ ' 

.^iv. The Level of Measurement t^^^^^ : ,'. 

: ■ "^""^ of the level of irieasureinent inherent :th^ SKP • s . ' 
and V their suimarjr meas^^^ M ' 

itiport^t distinction can be made b and^carciinal 7, ' 

measurements, Both, types p^ from worst tQ be^ 

with the possibility of ties r of V a 

Ordinality goes no further than this.: hfumbers^ assigned to levels ' > 
of a c,r, :a St^-ba^^^ inde:, serve t,hly tq position e^ch distri- ' ' . " 
bution; with respect to the other; and ^y positive mpnotbnic 
^transformation serves equally w Cardinality on th^ oth^r ! iahd*^ I 

provides information on the magnitude of the diffet^nc^ hetween 
distributions as well as their positions. Cardinal ni^ber^ cix ' ' ^ 
only undergo a positive linear transf ormation ^nd stilJ retain 
their quality of distinKuishlntr 



AC ^-C ^4 £1:^^^^ 
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- • not ; bfi /us ed cardinally Atkins on Vs. yidex is cardinal arid, can ] 
V : therefore u^ed to m^^ 

-in eAi^i^y among distributions . / The Lorehz curves Cgini coefficients) 
. a^^^ consistent with symmetric and^^ strictly quasi- 

concave Slip's and th^eref ore when tliy^: are used to: represent SWF r? ,: 

. ■thby can bnlyv'a used to .^^ presented 
jin the following sect! of combinations of 

.•yalue.judgments. . T^^^ ordinally and 

^..cardinally. V/'--' '■.r:^/'-^-' 

V. Value Judgments ^nd Measures of Equity 

. of equity, criteria for ' 

.;g|pntical children is not so closely linked to Specific SWF formula^ 
< tions^. Instead the seconi^ approach identU of value ■ ' ' 

,.j.udgments on ^^quity that are: implicitly expressed when several commonly 
: used ^mma>T me - some of these valiie judgments Z [ ^ 

can be translated into. SWF-based characteristics^ as the >igou- 

: Dalton -condition;.or inequality; aye 

be riotied where thye are applicable. 

value judgments are forinulated in terms of questions, and > ; 
i:hese are displayed in Table 2. The questions in Table: 2 are>pos^ V 
assuming that dollars are the choseri> treatment and childreri are the 
[ unit: of analysis . but of course . other treatments and units could be : 

used. _ ■ .. ■ ^■■'■■r- - 

The first question asks whether all children are included. in 
measure . .: Certain measures fociis only on children at particular :^ 
,pbints in .the. distrilJution while other measure children: to : 
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VALUE JUDGMENTS FOR EQUITY MP astirfs^ 
" : m %ILPREN^7^ ■ ; 

1. Are all children taken into account in *v 

^ : ■^^^o ax^coujiz XTi the equity measure? 



2. 



:ptr^Isf2rje^^ 

distribution and bpth children are lo3«r/^^^ J ^ ^'^^'^ in the 
the mean? cniidren are located ©n the same side. of 



3. Does the 



■ S. 

■ 6. 
7. 

8. 

9. 
10. 
11. 



.are trknsf^^JedJr^'^oL^^^^^ 
distribution and^bo?h child^ lower in they 

the median? ^ ^niiaren are -located on the sa^ae side of/ 

Does. the equity measure alwavs show an in,^ , " 

are^ transferred from one child Ibove ''^^^ ^ 

is below the mean? ' .™ above ^the mean to another that 

.Does the equity measure alwavs show an iri^ ^ , , 

are: transferred f rom oL ia ahnL^^^^ when -dollars 

is below the median? child above the median to another that .' 

Does the equiJty peasure alwavs sliow an -fWiW i V 

constant ax.6unt of dollaVs"i?=alded lb eS^f^Sf "'>en a.^,, 

Dbe^ the equity measure ' alwavs show an im« ^ t. 

Is: the -aean lever used as . a basis^ of compkr&nf ' ■ , : ' • : • 
Is the; "Median level used as/a Aasis ;oi,comparisonr^:;^^ - ' > ' 

^« all leva^«mp,,ed to one , another as the>asis. of 



•J. 
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A second set o£ value Judgments is represented by questions 
: t:wo through Some pe6ple may believe that ^ equity measure 

shoul^ show an improvement if resources are transferred from a ■ 
child higher in the distribution to one lower in the distribution ' '. 

therefore, aifirraatiye answers to these questions would be . 
desirable. Each measure considered is sensitive to certain kinds ■ ^ 
■ of, transfers, .but not mothers, and. these four questions, are posed ^ 
. tb , distinguish among different kinds of transfers. IJdte that the , 
:.. t^rjiiisfers described here db not change the mean of 'the distribution . 
Also ;note that the Pigpu-Dalton condition is met if all four ^ j t. 
questions (2-5) are answered affirmatively. 

_ A third set of value judgments is concerned with the over-all 
^vel of the^distri.bution as represented by the ^me an of the distri- 
The distributions that will be compared will usually Have 
different mean values for their outcomes arid the me asu.res incor- 
porate tlJe mean level differently. Questions six and seven illus.- ' 
trate two ways in which theG.mean -level can be taken into accoifnt . 
If question)C^x is answered affirmatively, the measure possesses - 
decreasing absolute inpquaUty aversion. If question seven is " 
answered affirmatively,, the jneasui4 possesses decreasing relative 
inequality aversion. These characteristics are one^s applied to SWF 
based' equity Indexes as well.. 

Question eight deals with the weighting . of movements toward : .. 
or away from equity when the movements occur-. at different points in 
; the distribution:. More specifically, some of\the measures incor- 
prate <&he belief that changes fbr children a tithe low end of the 
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j;- degree than cbmparabi 

ja^e^ excl^ ' 
; ■ one is^ AoO sp^^^^^t^^^ significant x.h^ question ■ 

;one is answered affirmatively. ^ 

The final three qiiest ions , nine; through eleven , are concerned: \ 
: . with the standard of ■comparxsbri used^in .the equity 'measure . The • ; 
/ ^.mean ;Or medi^^^ 

^among. all, 'units-. ^- ■ ■ ..:,r 

^ : pe Measures whose valuev |udgments are ;specif ied; are : ther ^ 
^ran^e; the re;s^^ range ratio, ; the per- 

c;^ntage of studbnts^ of the mean, ; the r^ative mean ' 

; deviation,.. thev^^^^ 

, J of variation, the s;:andard deviatibn of tearithms , the gini 

: coefficient , and Atkinson * s ^index Of ^quiiy "using the previous if X 

: specined Stfi:V- These m^a.u^^^^ 

of poimonly lised^m^^^^ Atkinson's measure is included ih: I 

the- list to . increase approach. ■-^** V 

•jFigure l illustrate 
- and the simm^iy 

Vflue Judgment, questions listed in; table V^^^ ' ; 

. VIn ;:future se 

r distribution of education tfeatm^s;:are presented. Several of / ' 

tJxese models Provide numerical illustrations of ^^h^^^ a : < 

T measure can inf luencr evai^^^^^ 
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. : . b. Non-Identical ghildren . 

,: . ; y^\:Gliildren di££^^^^ a. numb et p£ reasons 'a? outlined in a . > ; 
^ previous ^section on children 
^^differences are;^l^ 

\- district resource cbsts^^^ then the eqiiity' criteria lie ed go / : : 
V beyond ^e jneasur^^^ of .horizontal equity ^ Ve 
or une<^^al treatment of uhequa^ 

differences}^re illegitimate, a§i racev sex • 

and p^c^erty- yalu^ 

:^or. identical chil^^^^ ysed, with a : :^ 

:biv;^ri^te measure; in: a^^ w^^ tliat will -be described in section b; that 

,;.'-follows ii- ■ '.V^;, ' ' .....Ji;---:' ^ ' ^- ■ y/'v^; 

Jte measurement of vertical equity for legitimately different iated 
children can bethought of as the. m^asuremeht df^^the cbi^bination of 
^two dr inore distributions^ one pf whic?h ^^i 

vments p^^ |hild : and the ! qther^s) ; df ' ^Mch is^ ihe dis tributibri fs) 
df ^differentiating char^cjeristics of, the children; Th^ comp 
•c^e effected, in two' different vays. One way^^ 

-HSivari^ statists the identical children sect ion ' 

where^^ach child^sf ; 
a single; variable .;^y T^^ newly : " 

xreatfed combined variably is t^^ evaluated; by means of a^uhivariate - 
statistidal rieasure. As a br^^^ 

children might b^ «i^^*^^ weight of ;2 ^^ile*oai^ ' 
weighted l^??^rTf vbc4tionari «il«ra^^^^ 



1 'jf ^ 



, . A sc<^ond wa). to . convbine j..o or equity ^ , : 

£ measure is by means of bivariatQ ox muitiva^ate statiiti^ ' 
: ■ ar^ designed to sumiari re^ re lations ajnong ;dis t r ibixt ions . For ' ; 

exajnple, the, equity of expenditures per child in relatl^^ 
a. cliiid's readin^^^ eorrelation/ slope ^ 

coefficient or .elasticity from a ^^^^^^ 

. : measures for ' v 

^ legitimate differences in Section iian^ 
.5^ctiori-lii. Appendix 

■fications not considered in 

ii. Univariate Measures ■ 

4| rr oHet-^p uniize . a univariate measure for legitimately 
differentiated childr^^ ^ 

must first be combined into a single variableV^^;^T^^^^ construction^ . ' 
of the single variable can be accomplished by either weighting - ' 
children according to a spale that represent 

^ thei^ or by xftdexing the treatiuerit by. an index that .makes the: value ^ ' 
yPfr unweighted ch^ 

■ ^ ^^^ be illustrated by k 
hJl^Pthetical exwie. 

are legitimate differ^ ' - . : 

children: : K-e^^handicapped; 7-12 handicapped;; K-6 non-handicapped- 

"°""^^^^*^%^V "^^^^^ suppose that the differences are quantified. 

iJ^ch a way that^^I^ ^i^ies non-handi- ; 

c«.e^, K^6 are we|giite4 twic^^ weights are used mul- . 

tlpl'i'cativelv'.'" ■^'P^^L ',.-j-t.^ ' .... .' ' ' 
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Child ' s group y v'^ V.'eight 

K- 6 handicapped; « * g 
7-^12 handicapysii' ■ 3 
K-6 non-handicappexi ' 2 
7-12 non-ha:|dicapped 1 



; wei^ jmilti]^^^^^^ appropriate weight and , . • 

i : S^**""®^^ P^^'^^^^Shted chli;!^^^^ calculated, then the univariate, 'S 
, V^qui'ty mfeasure^p re |.dent ical children /cblild ^be' applied, ' ^ 

characteristics of; thd. use- of a' ' 

■;ii9|Varia|e;j^^ 

repV^sents a . value 'judgment both about which chiid- 
^ .^^^^^tep^® ^'^^^^ ^ and ab out how di ffereh t the ' 
children are. • In the^ previous •.example, . reading dis 
■ not specially weiglr^, so implicitly: such differences ate not^^^^^ 
important. Also therfr may be differences of opinion. about the 
appropriate we-ights ito assign to, handicap^ to elementary 

school children and these differences are value judgments. Even 
if the' weights ar« determined robjectively" on the basis of cost 
per unit of cortstant quality educiatidn. (or any other standard) there' 
is still a ^alue. judgment in^^^^^^^ of the basis for the: objec- 

^- t^vity. ' ' yy/i ■ ■■ ■ ' ■ - ; 

. • The secbhd (diaracteri^^^ 6f the univariate measure for legiti- 
mately diffferetht childteh is: that itS ipeasures; both vertical , and 
horizontal dimensions bf equity', ^h^i&ssigrment of a specific 
weight 'to different children takes. care of the vertical equity 
problem. : the calculation of the 
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^f^^S- ^"l^iyariate measures are ^only ; conc^ed wii:h ^irti^ 
®^^?^» 'soothe: .weight ed^^u mea^tire inight be considered mor^ 

:-';i'xoinpreHensiye"i"'- ■ 'i, " ' ''^ ■'■ . ' .^ ' • ■r., T 

r- A^^^ "to ^ different childreii is one of the' tw© ' ; • • . 

optTdns available .for c^^^ treatments and children' s ^charac- 

teristics into one yaraible . -. The second 'optipn is to/transf orm ; \ 

V ti^,^: treatment 'so^that it is for all children. 

• ^^ They transformation 

.^i^erences^ value, of ; a s^i: j^el of tteatmerit for /different 

entiated according to the price of a unit of . educational resburces 
■>;|^n . |heir -^scliodl d tetrict .V'' A .p^tiica index -could ; ie, devised ••for ■ eacli.^'':- 
; jpl^^-':^ {tTeaiment received by each chilH could b^ divided* , . 

^ rpyythe ii^ be calculated 

unweigii^d child. As with the ; 

fWieighted children ybpt ion , wthe indexed i:reatment:: exhibii;s a numbe^ V 
: . 'Of ch^ract^ p£ indexes to calculS:e is ^ 

;4>ya^tie iu^gment -^^^ 
; ^e Valiie of the inde?c may be a judgment. In the case of a price ' 
r index, tfee yalue^/i^^ measure price differeh- ' 

f f . i .Howeveir/ thfere are - likely^o be j udgmehts' 'involved in T 
'i'^t'^^j^^f^^'^^ of price, differentials axe allowed to ; 

couiU.|^ .,For^^ for .examp^y ones based on children's ; 

irea4ing ability/ the judgments inherent in choosing specific ' 
i values for .the xndea are likely to be^ibre -tr aiisparent than for a ' 

^^^^^ .^hev trans fomei -^^ like-., the- '[ V: \ 

'^■^^-^^^^!^^^^^^ °" *' ^co"i^ine5 ^ .vertical ■ ana:-%)r iz on tal : ; equi ty^ ' ■ 
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' ^'^^^H- .^^y^*^i^^®f?tn4''Miiltivaria ^Measures' . " 

>^egTessipii: S^ 

' V • ' aiia Mult iyariaie measures "Vumnarize the Relationship - . 

between two or more distribution^ without th^ neifessity of com- • : 
\ bin^ng tUQ: variables irito one . ' The available measures are the • ' 
; ; i)iyariate correlation, the^lxspe and the elasticity."^ ^ W^^ • 
■ aiid the elasticity can be calculated in a number of alternative 

^'^^^ '^P^^^^^^^ form d£; the regression equa^ ; 

|; from whic^^^ 

•is an est 

,:Ca:<i?I»?nde^:,,v^Xiable;^:i^ 

:^The;biyariate^^^^ 

- ticity; at the means, is . (bi5^ 

^j^?Vi2Lti<Mis'of .,X and: Yires^e^ V--.-- - ■•.?: ■ [U. \; ■ 

^ :T^^^^ W alio -be estija^ted as . a polyiiiti^l;. . 

,,p£ 7any degreeV^' A^^ v^uid the 

^■ " fpllowii^i/f orm; . , . ' ■ ' ■ ■ • ■ ; 7: v. ' - ' / 

■ + .Error. • ; Z ' 




T^e' slope Wp»^ would be^^^^^^:^^^^^^^^^ : : ■ 

r y /^^^^^^^^ "idependent^Varia^^^^ 

J^ression may;.be traji^^ l<'garithraic coirtiter^f^ 

; as',. follows . . . ■ \; ^ 
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such a/regTessiori bj is the elasticity 
-^°^^r^°y^^ thriougi^ut: the :<iomai^^^ o£v X and the range bty^; 
; ; p£ Sec tibri a / will* concentrate; on some general' 

Mf£eT^nc6iS '}ietveen the Ifafvariate and multivariate measures. / 
; 'Section b; will d^^ more specific interpretations o£ the ^ 
statistics as they relate to equity and Section c will present a 
series o£ value judgments that can be used to distinguish among ; 
;■• the-' altisrnative .measuresV /'V .:: ' . '■ ■ ■ 

; •: The biyariat^^^^^^ 

J?^® :^ the goodness o£ fit between Y; and X. 

: ji<3 relationship. Tli? slope from an| of the functional forms ; ; 
':^^i5^«S l=^« Relationship b 6 of change in X and the 

: cohsetiuent change in Y and is therefore more inforift^tive than the • 
■correlation coefficient, r^ if one wishes to predict values of Y 

by representing the; percentage ^^c^^ that is jblated to a • ' 

1 percent x^anige in X The elasticity can eithfer vary in value - 
depending upon the o rig inal le ve Is Vdf x and' Y or it can be a ' . 

cons tant . If . it varies , then the means of X and Y are conventionally" 
chosen as the values for which the 6lasti^ty is calculated. Table 3, 
which is discussed in Section c summarized the alternative bivariate 
and multivariate statistics. - ' V ^ , 

b) Jnterpretation of Bivariate and Multivariate Measures As Eauitv ' 
Criteria " -v ••■ ' 

9 There are two characteristics of bivariate ahd multivariate 
jasures that are important to their use as. :e?iuity crdteria. Firit 



■■..^.^ e^^l.. suppose: e.pehdltu^s: p.r thil*: aJe used: as a- tre^. , ^ 

differAW#,'«*- • ^ * as an illegitimate . 

aiiterentiating characteristic Th^ „ 

v,!,. ^ • / ' ^^^^s^ic^ The measures, indicate equity - " 

expenditures per child an/? ^-w- xower 

cniid and this negative relfl*-i«T,ot,- 
•v„ ^^s-'-ationship may be considerp 

v.^ handicapped .,. „,.^^, a,4e,iti^ 
-^lin^ica,.:,^^^^^^ 

^^^^tJa ''>-Wv«.a.. and ^uxt^vl^lat. : 

Statistics used as equity cr-i4-o^,-« • , 

- - . ^^^"r criteria is that they do not measure 

horizontal equity whe«?tliey are used with an ille.l. • ' ^ ^ 
: V , . . *^*tn Illegitimate diffiaToT,^:^^ 

;^.*«:p,ope,.,„^^ 
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^ffkiti to wr^alth is ^ll that is requi^Sd for equity » 

y the univiaidate^^^easur^ for i^entica:i children ^m^ be used to: v 
V measure hpriidntal tequityv In other t^otds , two measures p£ eqiiity , 
oniB for oppdrtunity ^^a^ may be require^ . • 

Itfhen the biVariate- and muXtivariate statistics are used with 
legitimate differences ^ such as pr or absence of a handicap, : .. 

only yertit^^ is measured>r Once agai^. If hprizontal 

equity is also important, the iinivariate statistics will have- to^ 
be used in addition, to; t Although it may not 

be as elegant to have vertical and horizontar equity m 
sep'arately rather than together in one measure, there, is one V * 

advantage "to^^ of vertical equijty .^ - ; ^ 

The vertical equity notions need not be as precise as when weight iixg 
'of '-children or indexing of treatn^ are used in th^ univariate ; 
statistics to measure vertical equity. The evaluator "neied at first 
only specify the signV'^^^n^ 

variate and multivariate statistics . The regresiion xv^ 11 depict vt 
existing relationship and the sign of the relationship. The disadvan- 
tage of the regressibn reptesentations of vertical equity is that the 
horizontal equity measure used^ /with it will not incor- 

porate the vertical equity notions. ^ " 

c) Value Judgments and Bivari ate and Multivariate Measuites of 

Equity ■■ , ■. .. *■ ' '■ ■ . ; ^ ' 

■ -..^ ' . ■ ■ ■ ■ "" ''. ■■ ' ^ . . ■ ■ 

There are a number of value judgments that are impllkcitly 

■" ■ . V •' *■ ■' ■ /' ' ^ ■ ■ ■ ■ ■ ' '. ' • .' '. ■.. ' . .■■ . . 

e^xpressed when eacJiVof the bivariate and multivariate statistics 

. ■ ■ ■ . . , • ' . " ".\ " . '. . ' * ' ' - ■ ■ ' ... 

is iised to measure , equity . The value judgments are similar to 

:'. ■ ' ' ■ . ■ r. ■■■■ ■ ■•-^ • 

the ones that were - outlined foi* the univaria^te measures in Section' . 
b i V. , Table 2 and Figure 1 , Each value Judgment is again formulated ' 
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. in .term? of questioii's and t)lese questions are displayed in .TabXe^v?'. ; 
The : ques t i pns arie posed as^ umi;|a g th a t .the independent var i ab 1 e i is ' v 
ah illegitimate difference such as propert>v,value per child aA^ the 
groui).: is , children. Equity is therefore, improved when the statistics 
decrease in value. We itssume in the table that negative values are ■ 



mo 



re ^quitable rather than uncertain in interpretation, 



- Ithe first question asks whether all children are inciuded . 
measure. The answer is yes for all the measures, but. 
the question is included^^^^t^^ 2 
and so that univariate and bivariate meausres Can be compared . 
^_.-v The second question asks about ah imp rovement in equity 
.When a mean preserving transfer of the treatment (or dependent 
variable) is made • from a chijd high in the distribution to one 
that is l%er. Note that the independent variable, i.e ^ property 
'^^^valiie^^^pet^-chiidf ri^s^a^sx^ 

^ as well as for numbers 3 and 4. The sepond qiifes tion is similar 
■Ji-to the Pigou-Dalton'. condition for univariate statistics. 

The third ^and fourth questions ask about the analogue of 
absolute and relative inequality aversion for bivariate and mul- 
tivariate statistics. The value judgments expressed in these two 
questions are concerned with the overall level of the distribution 
o£^ the treatment as represehted by its mean'. The distributions pf 
treatments that are compared will have different mean values . 
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VALUE, JUDGMENTS FOR EQUITY MEASURES FOR 

- NGN -IDENTICAL CKILDREI^ : . ■ ; V 

' •' ■ 'i-- ■ ■ ■.' / • ■• ■•■ •' • " 

1. Are all children taken; into account? 

2. Does the measure alwaysi|hbw van improvenrent when a set ' 
quantity of _ treatment (dependent variable) is transferred 

. from one child to another who is ^ower. in the distribution 

3. Does the measure alway^shoV a changfe when each^ c^^^^ 
treatment (dependent variable) : is increased by a constant 
amount? ■ ' •• - . 

4. - Does the measure always show' a change when eacii child's 

treatment C4.ependent variable) . is'. .increased -by an equal ^ ^ ^ 
percentage? ' ••, ; '. ; . ^ " «h^**j. . . 

Does the measure: always show., a change When each child's 
V characteristic (independent variable) is increased by a 
constant amount? ; k , •■ ; "'^ 

6. Does the measure always show a change when each child 's 
, characteristic (independent varia^ an ' 

equal percentage? • ' f • 



Que^ions 5 and 6 arp concerned wit^ behavlbr pf the 
measures When' the 

ar-propert7 in ;dur examples) is ij^creased by a 

constant absioiiite or perc"entage aiRO Tlvese are impoi^ti^ 

questions when th§ indeperident variable is property value per child. 

' ^ .^'^ '.''■■.'"■f. ■ ,■',>■. ■ 

States assess property at * different percentages of market value 

•anging from: below 3^ 100%V 

(or iritertemporal comparisons for one state) are made on bivariate ' 

mea$ures of the relationship between expenditures per child and wealth 

per child it is extremely important to^ understand Vhich measiifes " 

will b^ affected by the differences in acsessmeht ratios (percen* 

• "\ * ' ■ . ' ' ■ ' ■'■ 

^; : > , Figure 2 illustrates the relationship between the value 
judgme^ by providing an answer to each of 

the value judg^ listed in Table 3. A numeric ai example 

• df the f ii^t^ £ 0uf va;lue 5 udgmen t "^di ££er%iice is i litis 1 1 ated ^iif ^abl^ 3-^ - ^ 
will lie presented in the section of the paper on mode^Is of school 

. districts. •■ . 



.•-;•■-<„■■• ■• • 7'---v'>^'''''": ■ ■■■■ ".,84 - . •. 

Househo lds' and Total Goods an4 Services / ^ ^ ^ 
. : .|p. ■ Introduction \ ■.■ .'■ ' 

.. r'.'.U .was argued inaprevio section p3) that the only logicai 
treatmeht to^apply to the I^pusehold as a unit of analysis "is the 
total 'amount of gpods ^nd , service sy br total resources,; available / : 
;p^r unit of time. :;^n :t sei-tion/ twb/Vays ar^^^ • ; 

■ ceptuMize total 

: P^^^^^ The possibility of total 

. life^time, resource distrib^^^^^ point ' i :; 

do^s not allow a good empirical 'measure ^f ■ lif e- t ime yesjdurces - - ' 
7 : :: ^ ;;^he two Qpnce 

changes in total resources. The use^o^ ; 
r,^t|::4heaeuel.;o,f-educ^ 

goods. and services available for consumption by a household in a 
given year; enter ^ 

resources a^ a treatmen^^^^^^ 
-(services minus paynv0nts: f 

^he change s in resource contept ipay also require a reference to - 
total resources before the change.. : ■ ^ 

. ex post criteria are Jpresent ed to ^aluate ; equity in the 

distribution of total res^rces (or changes in total resources) among 
households . .: i^lloving the presentation of these two 'ex: post 
criteria^ onp ex ante criterion is disc^s^ed . Thfe firat ex post ■ : 

.c:^it,erion is;-^^ 

andinyoives the specif ideation of ^a^ utility function that comb ine^^^ 
i^due^im;:;iiia.^ot^^^^^^^ 



^nctioii^ tjiag^ utility /i^^^ 

ind^ificatiori o£ the^^^,t^^^ 
principles of. abi lity-td-pay i The 

Telates ;the tax pr^ to house Each^^ f^^^ 

-th^: criteri^a is 'presented; in a sep^a^r^ ; ■ ; > 

'M:'-'^ : Atkinson's pquity: Index A^^ 

• ■ • v^-- ' And .Total-'Reso'urceS;.., ^ •'• • ' V.:-.':.; ;- 



The distributiphj^f to hpuseholds-^iikn • 

evaluated, by means of a social welfare function- and its tMnsforma- 

index of equity. Thelsteps ilecessary: to deri?re 
Atkinson's measure for households are outlined be lot/ and the n laces 
-where value judgments enter are highlighted,'" . : \ / I:: 

The first step is 'the derivation of an argument for the SWF 
©that cpn^bines household education services and dthpr goods arid ' 

services into a total resource Measure . /The combination can be ' 

L;3<Tl>ieyed^l^^^^ 

where utility is a function of educati on services (ED) and^- all other 
goods and ?eTvi^ . The nieasurement; (i^ ED and Y arid the 

specification of .the parame ters of the utility function are impor- 
"^^^ : p^^^^ the do-llar flow of educatiVrial: 

reSaprceS pe-r year to; the hou^shold. Conceptually chiddfless house- 

' ■ ■ ■ . " ■ ■■" 

could receive dollar flows via external benefits, but measuVe- 
jnent^,af t the externalitites vould be diffiiElt.i /y is 

generally measured as' after- education househpld income on the 
a#umptipn that this "income represents; the quantity of all bjther 
^gpod9 and services 'available to -Jthe family.'" , In 'general ED and' 
■ T are combiried by a utilil:y^ function [ED^l Y.] where i represents 
each hotxsehold. This generalized utility function must be given ar " 
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one: 



'u-»' edA y^''' ■ ■■'■y'rm 



^^^^^t-^l^^^^^''^*^^^^ value Judgraeif^-^:-.-^^^ 

^•%dic^ing^^^ t^ educatiin versus ail 

: other :&o^o^^ the higher the weight 

^:|iven to ^duca^^ a household'^ 

thought of as th 

4 -holds^ , In that erase the Value judgment would be that hotrs^holds- 
j choicl o^^ 

;ri.y^|iei,-ai^|™aen 

: /Again a form fox the SWF must bW specified, in order to" • 
■.|;:pf , thev paper ;;C^^^ j^v^^. . . ' - 

. SWF. = ^ (A + B * ^ VI 

' ' where: U. (ED., Y.) » ED.* Y.^"**. ■ / ^ ^ ' ; : '^v.''' 

. n « niimber of ihouseh \ » : 

The valuevjudgmerit is contained in the choise o£ the E Cand the o 

iJnplicatioris b£ this/choice,: have aready-b^^ f ; 
discus'sed in a previous section. ' . 
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index: 




n 



equity index the importancze^^^^^^G^^^ 

education versus other vgbbds and, services (choice of a ) and ; : 
iaboixt the importance of households at different levels of utility ^ . 
Cchoic<e of E) . ^ Hprixig made these choices' arid having pi^ 

. measured and , one can proceed to calculate Aticinsbri' s 

^:^cat^ddjia;i -me as iif e /-^^ 

..;,\:frv ;■ Al)y.it)r- to-Pay. Measure;; .- . '^z. •."■.^ '\ / ■.. ' 

tax equity frequently makes use of the ^ 
; concept of lability- TIie:^Qncept is most : of teri;^ pperationalized: 

* ty comp aiding ra^ (after stilting) to iriconie^'for ^ -^^^^'; 

an average (mei^ income Glasses « Vlie abiXity-to- 

iE>^ criterion^^^ equitable a distribu"^^ *i v 

VprpgressiveV or has higher average ta^^ r as income iiicreaises • ' 
A reflate ^has been used by Lee Hansen, 

' Burton^ W^^ and many other s>, to eval-uate eqiiity in highej . r 

. education. The critisrion can be-^ to elementary and 

T'^is e(: on dary .education ,as. welt;.'.. . ■^ . . ; '■ 

V The vifirst step in the construction' of an abiliity-to-pay"Was • 
HEpr : education is t^e definition of tke burden and/or benefit that /k' 

f^-'-' ' ■ . ' -\1-' ' • ' . 

•will be distributed -acr bss -incomes i for ^educatipji eqiiity • a reason •* 
able -choice i^^ 'fc 



ERIC 



services A)er'^iliousehold.'^^CED^^l'^ro'^^^ yearly taK^.§j{and>-6tle5'^f ees- 

■ . : : • \^' -v^V'.'' v ■ ■■■•■i;/.''^ ^ / ':/v ■ ■ ■^-y-y- '-'-y-^'C-^^^.T 

-paid- to £inance!^^educat\ba^^ " ;^ ; /'^-^"r 

^^v^ •-■..•r.J,.^ iA-;i. / 'W'- - \: ■ ':>'VJ--'-:-y-. ^'t ,■ 

meiasured as dollar flows of education resources to the household. ; ■ . 
' ■ •'V-: \'., ■:;VvV:.-;- -^:-.v ■ ' -^^yy^. 'y^;;:-]':^ ' v ' 

vj-l' tXi.. ..yrdui d be ' meas ured^:'a:i:' 1 oca!"' and /;s t a te; ■ ^skxes ' ' levied-; t o'- .f iii^nfce ;.iJi^-!y 

ii^ : t}ie^ 4^ school system plus ^private ; 

^> School costs Ctuitidn) ' (ED-TXOi 'per^ h 

f i;i treatm|rity. It represents a change in; ^buseho^d resoui-cesf- du6 to • 

yy I' ::.f y.y. . y ^ - ' ' -V'.' ' ■ ^:''.V- ■-'■■•■>-■.. ; '■ -, ■:■]:': \ 

; The eyaluation -of distributional equity , of tke treatment ■* , #: 

' : ai^rpss households requires, as always v spbcificatibn of a cj-iterion:^^,:;; 

' aiiiii a toeasuxe. There are at least three pes si tfili ties for the 7 , • : 

;%||abi;lityr,t6 criterion. The. first is to employ the regression v-: V 7; 

^^''^'■ystat^tics^'''iTqm 'the lenear regression of net benefit on income- aiter~ ; 

;.-vta>tes-^stippo;rtin and v secondary • :'educ^tl on iyZ^y^ -^^ 

. ■"'vte^;-r/:'(ED-TXO + bv/CIiicome)i/:-^- ; ^^ig^:- i ^ :|v 

i; ' : ' ■ ^ ■ : ' ° .■ . . ■ ■ ''■'%--/yCP'^^yi^ ' V 'W; 

i:''\^yK'^[ i , »= 1, n where n = htmber of . househblds ; 

The more equitable distribution w^^ exhibit k negative estimated ; ^ . 
slope / b, v- because as ihtome dncf eased net benef its would decrease, .y 
The problem with this measure is that the coefficient of determina- 
tion. R^, is likely to be very low. Households will have varying : V" " 
n|;phers of children from zero to more . than f iy.e at each ' income : • 
level and therefore the- /unexplained -or within group variance will be J'i 
quite high. The source of the prbblem Is that' only oiie service is ■ 
being measured and when that service is measured on an annual ba^is, . . 
■ its incidbnce can vary widely. ■ " : , ■ \ i, v ' 

One way to avo id the low R problem but remiin with the same 
general criterion, is to- divide households into groups ba.sed on C 
the niinber of ..children in the household." • Then using' the household. 
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v'^with.tlLe. median incojne in each group, net^beJiefifs tED-TX)^ cotiid * ''.^ 
; -"be J^^^^ benefits and . ' ' 

■ vimediah -ahcOT could be made using- iinear./regrtfs^s^ 

^^^d^:^- '^^^ / ^ .fElJ-TXV. «• b • b-i CMediaii; Incojnevby lumb b£ -childreji) ^^^^^^ 

■ • •• ' 

> ; ^ ii"- households vby number o£ children ' CP ,1 , 2 y 3 v . ^ 53 . % 
, il^^Agi^^ wbttld .i>e; k wks : a higher negative number . y^^ 

^ jT^biie >rith problem wo^ld ;be lesseiiedt "du6 : to • ^ ^ , 

ave^rafgiing'bf ben^iefits for Iskch grbup> but it is £pt clea^vt^ 
^ tjjere >^oul^ be^ the. regression.p In^'^x^ 

5 "t)^ to be: n^_gartivc>' median £a^ net burdens ^^1^^ 

1^6^ riegSiti^ cjbrrelated A negative correlatipn^^^^^ be associated 
"Hwi sffid/or aviiegitive correiatioii. b 

V numbers of chjidreii arid mediahv^^ these ;;twQ r6iatx|^ 

^ influence ED. !an<f TX. and therefore (ED-TX) 4 . V : ■ . / 

- \ A thitd aiterriativb- measOT to the one suggested^ ^^/- ^ 
y '-by^^^ Pechmah ' iji> i vcritic^ue tee • Hansen- arid /Bur 

-'ifbfk on>:higher iiiyolves grouping .househp^^ 

^ : bMed on income rather than based on numbers of . children^*""; then 

■ for each- inconll"' clg^ss the -total benefits minus total taxies f or ail . 
. i" households are^ divided by ^ the 'number^ of households tp;^derive an ^ ' ; 
* : aiver /i(^he magna tud^ of the- net benefil: 

' will depend on the structure of,' title tax systemV as before, .and on the 

- riiomber of children in the iricom^ cl^ss -V the average net benef 
^ach class could be regressed on the midpoint of the income cl^ss; 



'(Net benefit in income 



\-\ 



1 * » 



'.-X J • y .k; 



lome^'Class} t»\ \+ b, \ (Midpoiht, ilicome clas;s),V 



Again, the more, equitable system v/ould have a' negative 



siopfrj'bi. The 'R^ problem' would' be'- fbss\lilce^Iy to o<5c 

' J'vj <- \ Mill 



^estimated' 



because,^ 



the. within class variance is now lessened by the u^e [>^//tne 

/- ••*.^'t«_ •*A • ' L-^ 2- 4. 



benefits in a(i income group. What this criterion 'sjlVs 



unit o£ analy 



^ ^ V ^ ' Mil 

ayerage;^, 



ris is more tha^ the , individual household. 



is that the^ \ 



unit of analysis is the average househi)ld in an inco 



ome 



households wi^ different numbers of childrehlare not 
within an income class. 



Now tlie 



\ 



Class and \ \M 
distiliguished) 



' In addition to the problems of choosing which /'criterion ^c^^^^ 
equity IS, appropriate, there are several! other ^s^prious 
with the ability-1:o|-pay , specification; of |^ equity-. '\^^\ \^?^^^^'^''. 
ment of education .should probably be oveirla longer period of timfe 
than one' year. Ideally," bej^ausp education is in part. an invest^^nt,,^ 
a li£etm6 measure would be desirable. But short of jithat, a^measxif « ; 
that allows' for household cycles where children are a ^part of the-W 

■ -\ v. ' , ' ' 

household for some years and not others wotild seem necessary.- > 
Otherwise, equity ^valuatioi^s could change, oy.er time depending. - \ 
on the' size of the senior gradua'ting^class and. the entering "kinder - 
garten. class and how many hous ehb Ids ^ switch from' being with .'child ' ' 
to being' childless or vice versa. j' . \ 

Second, the measurement of taxes will in practiced be difficult, 
whenever educat^ion is financed from several, revenue spur ces.^^^^^^^^^^A^ 
the Ipcal level, the property tax usually accovints for education 
revenues. An education property tax burden-^an fairly- readily be 
attached' to each household that owns a house, but the burden attachei 



\ 



■ to.rentetrs vill present a more' diffibultV but not insui/moiintal)le 
problem. The stat^ financed share of education is usually from 
the. general^ fund which" is supplied by ,a variety of revenue source's. 



' The, measure of "ptax burden requires that state taxes for education 



-be "s.ep^arated out and , distributed to households* and this will not 
be easy. • ' ' / . " ^ 

Finally, thei^use of income as Ian independent variable^ is prob- ' 

- ' ' I ' ' r ^ ' ^ 

lemiatic* :^ identical p present in M 

ediication s'eiriees and incoinje are combined 'in a utility -function^ 



J* Income: is supposed iSoods • 

'and services.- Some \of those other"; goods and services vill be!i 
■,providedf "publicly - and because theyj will "riot all be/ financSd according 



i^^Po the ' benef it principle i some household f s realt cOnsimptioTa^^^ w 



jdigh^r (idVfer) than \s indicated by their pre-tax-/ and benefit income.^ 



The dncome. raeasurje 1 that is /eq^ired is one that falces accouiifcVof the 



impact i)f- the, public sector' in'^all areas except education.. ASother'^ 

way to state this problem -is to point out' that few people wouldlbe 

■it: conc-erried if .net ^ucation services \we^re : aistributed regressivi^lly 
' ' i ' ' * ' ' 5 • . ' ( I ' V 

if all -othei;; goye^rnment activities ^reSro; progtessW^ly distributed^ ' 

' It is the tot^l,^pact*that matters to most people, but the total. \ 

, , 1 _ ^ > 1 , • . M ' 

^^itapact^^^^^v^^^^ ))e« assessed when income is '.used [to represent gocds^ \ ^ 

and services other ^than education." ' ' i 

^ ^ . ' ' d. Exj Ante .Household^jEquity | 

Oiie p>f tl^e diff ipi^^ies with thre ex ante hpus.ehold equity ' 
iritexion. is the semantic c6i>fus\on ; tha\t surrounds ~ the concept. ^ I - 



i\ this.; sect4p)|a_;;t.^ s'^r^^^;^ :i5'£ 



■■■xir. to... a' 
■•.'!-" i-Jr ■;• 



P.bwer; Equalisation System i^i pr^sentsedf; 



':''"! ;^f°4'.;\^?'^>:^^^^^^ ^;j^(?stil;ts;''is. btoained■^^I:^.Api>en4U^'3J:.■'^^ i/ 



, ■ . fante..:equ|^y: refers -to; ■^li'ie, :determinal:i,6n;;o£\ 'i:he oi';a'i''y 'i 

proce3/s .(riales an4 incenti-vr-esyi.ay- oUtilne'd,. on paperi Ian*' before- li-''-^' • 
. .dividAais or , school districts ^h^^ to those ,Vliiles aii^d 

• iiicentiyes . ■ Ex post .equity on the\ other h^nS is conc^iied -witli ' ' 
l outcomes after coTtolete. tesponses .\ \ Ek ^ante household ' ^ou j , T>^4 ,. 
sora,etiiries been*re£>rred to as fifeaxpaWer e'cfuity or . fiscal i neiatralityt 
, ' Bec^ause households are ta3t'pa^eTs, 'taxpayer ibquity is^^n'aec 
'V^'^^^^-^^'^^'^T;® ^f^^h' i . -..tfeutraiitir' -isi^ 'howeVeri/ra, 

: label because s^me.t^jiei \ t to a' chilkTen Vs; 

,;; ; • of. cor re lat i on b etveeii^ (proper ty .;Kealth: .^and - ej^pend i t ur:es')i'; iirathef Shan'r'j 
;• :._.a, household rcpncep t^^_ i •sbspect- ■ that Vsomfe people usle'^thej/tetrnv^f b;' ' - '', 
■ prefer to .both'^tonceptsy; .rTq. avoid conf^^^ we have I escKe^^^ .;].V': 
■ u^e of. the; fiscal and ^ve instead. rii^rif^fpi^^^^^ ; . . J. ■ . 

described, th? equity 'crit.er^a as" either, 'ilofli-- identical I ishildrefi'^ ^ '•■ '■<% ' 
eiiuity .i^t^^^^.^K^ XtaXpayerOi equity V 

; i\/ Concepltual basis-^r ■ex.^ante .hpusiehoid 



tThe deriva: 



■I \ 



i: 



.'confusing.'- \ ' Vi'-V' 
concept; -ClacKij., 



:SpInet:iin6?^^^:D^ Equalization; 



I:. 



Sy s tern ; \wif, of s chi)Q 1- i ; 



e<tuity . - TJie't ■ 
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,; ;^^inance. equated ' wi th, ex ante household (or . taxpayea^ 
basis .for the' equation is Vthat uiider a IJPE equal tax llatii \?ill 
V^^^^^^^^^''^^!^^ :of spading -per. ^^hild. ^ -The^.ci^iteiyi^^^^ 



:V^fejtsWs ". • tFi'rst rt is not compreheiiSiye enough betause does 
i^^^rhptr xnclu^^ is income, and it 

/ 'doe|% hot. take into' sfcccunt actual seTy;ic€s received or actual. 
;iJt«a£fe^STpald:;s.\. Second, even* if - the idea of equality, of the ex ante 
Ataxesactoiss^ households' is accepted as a cr iter ion, - the tax price 
; riot the- tax rate is the appropriate focus -of concerij.r \ The tax : 
r Vp'Tice" :i-g the rate at whic)! a household can trade private, dollars 
:. ft)r..$i!of spe'nding per child. ' It is .the. py^ice.'of ^ dollar, of. ; 



r :. spending per chiid in terms of the household.'s tape bill. It is the . 
. tix.bill that a. household is concerHed. about, <not the district ■tax 
r latevdnto^^ d 

.•■ . ^ '• V . ^y^,7«\' ' . 1, ^ 

' tax prices for households with /different- house- values .'. 

.' ,. ■ ■ '.■>''' -''i ■', i - ■ 

In this 'section of the paper. We atldre&s only the se,cond' j , 

■ ' ."/./V'^t'; .\ . •• r 

, -Wroblem with 'the "equation of a DPE. an'd taxpayer, equj^ - .the problem 
;*of . tax 'priibes, versus tax rates. We accept as a- viaiue judgment / . 
the ppSsib.ility of ' a desire^^^to .define taxpW-er equity .njarr 

:; — as, ttie' relationship. -between tax prices and hous^ values. . In such. 

. i ■.- , s .. ' , * ■ • * 1 ■ • ■ - • • - Vr; 

' ,,a conception /horizontal equity. would bb defiiied as:, equal -tax 

prxces-^.or hbus-es of eqyai; y^^ f 

! defined as higher tax priced, for 'ljous.es' of' WLghfr yalue. ' r \. 



A 



. iii--.:^- Summary., o'f the., relationshii?;. between 'ti^^ house 
^^. values under a -^M^E. . ^< " ' ^ . ^■ \ ^* / ' ' 

S i ^The 'conclusions* stated, in this section ;&:re/:,based. on the 

J. .^-an4lysi5 ' fdiind ^ in ^Appendix; 3. The tax-p^ri.pe*' of ><:oncern is ^ assumed 

; * tat; be the^ local t^ax-price^'of the :Wuiehold''5 t^ax bill pfer 

^o^6 dqll-ar of /spendijig ^er^hU^ , ; \ I ^ , :v 




ERIC 



'» Pre-DPB,wit'h' a non-Aatching state aid iprogram, neither liori-' - 
2:Qntal jhr vert ical "^equity is achieved with respect to taacrprices i • 
and house values. - Post-DPE equi.ty may exist, depending, upoii the , : ' 

jevaXuator?.' choire to' considerfi education aiong^ vrith -other publicly ^ 
provid-ed goods ,;and. services . If/ education i3 t'bri5ider^4 alone, : 

.then 'equali^^||a!lued houses will /pay the s3m^, local tax pxice ' ' - 
no 'matt er what, their district 'property wealth is Chorizontal - 
equityy. . If other -publicly privided goods and services are con- ^■A'^--: 
sddered "with educatiojci, then jtax-prices will be ppsitively correlated 
with d'istfictV wealth, and h^rJ^zontal and^vertical equity will not 
exist even with the DPE. A • . , ! . 

Ex ante - hotis^old equity is a more aarrowly: conceived equity V 
criterionVth^ those based on Atkiijison^s index or on the Hansen- 

Vfeisbrod ability- to -p^ 'standard. When the ex ante- concept is 

' \ ''^ / - ^ .J ' > , - 

defined as hVjrizontal arid vertical equity of local tax .^prices with - 

:res^)ect to- house values,, the DPE system meets the standard if : 

:educa:tion alone, is of/ con the evaluators. ^ : ; 

■ . . ■ ■ ■ ■ . ' \ ' - 



■ Models o£ School Distritts ^tliat:'^^ : ^ 

;f i^*/ KTh€^ tons tfuct ion of Schpo 1> Di s t^i ct^ Mo^ Is 



^....^ ........... . , .... . ... ... ...... ...... ..... -./^■, 

' tiie ' Model as a S tatlcJ Si3;apshoi . ■ ' ' ' ' : 

: : ^ - Irt vSxis pai>eri tlv^: term "school di«trict-T^ • \ 

;i;fl^scf ibe^^^h ntiierical: values f or, variables ■important in v , ^ 

"■iKh"-:-'/-; j/;// ; ' \ '-.iv.;..' ■"^ ^ . k*; ■ ' - -• . '^^^ 

; feqiiity Cdnsidei^ations" at a point invtime ■ in; a set' o£ school d'iBtricts^'ip 

vThel sets o£ schooir district? -are^ analbgdus to st^ 

^^P^astiresV are^ children br^)ious(Bholds^ o£^ 4;- ^ 

sdfiool JdistTic^ and then the ^ts axe ranked from most to JLeast ^ M 
eqijitahlie^ a \tp jther equity^ea;st^ Conflicts ajubng^^^c k ^^^^^ 

cejBtion^ of equity are sKbwn Hjr; cdns^^^ mbdelis of ' ; \ 

eti of 'school distticts stich tliat/^'^quity^measuresi lead t6<^^ 
rankings- ^*of thfe';^ setsV'^- '-^ : - :.; ■■ .v'- : ; • v: 

: The ^^R^ of .^dutat ion and. School f^i nance Variables in ' 

K^";.-r''..^ 5chbol-:D.l5trict-Mcd / ^. - r - - . ^-r''^ .^ -^J- ' :.v' X- \ -XX 

^. Jrke .;Complexit of a mbdel b^^chool distr^ 
nuiftbei^ bf / different ^^ v^ 

by the requiiements^^bf th^ condeptiqn thit will be jexaniiried ^ 

-' using mbdei -T^ are made -as^ simple . a;s is co^ijsis tent^^^^ ■ 

;w:ith tlie. needl^/tp /demonstrate corifiicts : in thfe equity con<:e^ ; ' . ■ : 

^tfn this sejctibh, the variables are: organized by- their use in- the > 
- . mode Is ai;id. the mbdelis . are pres«ited from tjie s implfs t> to ,the mo^ ^ . . : 
; complex. * /Vari^ib.Ies tha be important- 3,^^ afclnfc^^^^ 
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V V ■ ^"i^' me asiireiheitt > . )3U t; are-, hot ;iiic Iwded-: in the ' moieis . ; ai:e ' l:i:s b ■ V 

' reaison orflyV orie,need be included / The >^ 

; 'because we - are constructing only ' h)rppthetical. examples ^^^^^ 

;{ ^npw wh^t the dat a ' wpul<J Ipok 1 ike in .many : cas es , it: ^rbjxli ■ t) e • } f 



• '■•'rv jy..^;^v;;^ Simplest SchoQl District Models l- , •} ' " " ' ^ ' 



r.-?^^^^v|4«ii^:;crite^^ 

; and . tiie dollar value of expenditures per ehild.>.. 



--v^eeded^/^pr;;;!!^^ 

<?hiiai?e ■ - Jhe- pt>ssib^]L'e nv^^^er^o -tM ' 

■ ■ ::^;;numl) e t ; P f;^ chi J expendi^:ur (bs' >p'e^^^ 1 a^e ;-^;;but ~ . We ' . ■ ' ' ' ' ■ ' 

■vv^vAnl^ru^,'^^ 

::v'S'^^®-^-^-*^^?^°-^?^^^ ^?"^seaL;tp:-(ie^ 
.,^;:;:bttte^.-:a4^ 

^^^-ed-^iiii^the ;:iictuai:.niodels^^:--':! '\':^^^ 
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X. ■ •• V-''"'-' t .. '.^ V .. . ■ .h^;- : <' - ,« .. ■■ . . ■■ v- :•. . " -j * > '■■ '^^i^ 

>: ■ '^//i' : :bifierentiir:r Input : P^jie ■ i/^arx able s ' ^ CP^r s oniie 1 '^ptx£ 

:v Pric;ies, Gtllity .Input Prices) ■ : , ' 

2.*^ :.?.;D.i ;i?:' >V:.. /• --^ 

■ ^''^v-^^vPeeiinev -i§ttrollmerits-^*-;;-.,..f ■ -v^ 



!^ Di££^ : (Special E:ducatlon Pro 



'^^^"rtiiitial Gapital Eicpe^ ' / V; w . : / 
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;prid;e in'dexy^^^^ rej^-resents the potential effect of both price and ' 
:v;v'c<>s t : variable^..; , oil univariate non- identical, childreii* s measuxes and : ^ 
*. j a we^aith -pet ' child- valriable that :'repr|i»ent s a non-regitiraate 

"cilildreji's dif def ence :in' .the"bi-variate children* s neasufes . Only \ : 
-V a; -^Jri^ie ihdex; is ne-e^d tp; r the potential effect of all the 

price anjdr. c ojs t;; var,iab 1 e s b e caus e any (or all) of theSi can' be con- : ; 
: • vert 6)1 and ; us ed in lieu iof prt ii ■ •cioinb inat ion Wi th >the 

price index.' The^r effect will "depend upon, ..their empirical ^iken'- * 

' '• ; ^^The^est of this sect ion : is devoted to a brj.ef discussion of . 

,eac|i,, of the ys^riab^^^^ th:dt is listed as aidifferentiai input pric^ 
V .yafiable or a differential output cost variable. All of the - ^ 
Wrar i ab 1 e>s caIn' kei ' s e en as factors that could change the value of '';J--v^- 

■..■■•■■■.-■;■■*',;■ .' r. I ■ ■ v'-.V. ■■■■■>•:..■.<■,■.. : .. ; ■ ■ . •■ -, ■ r . ■ ,. ' ■ 

>® ^ factoojs' that could s 
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' ' ' ^i^rehti^a; - Irip^^ yfioes: . The toce of iiptits-:iay^ d/ii^^^ 

4f i^dejquate^i^asure ' of ; educational^ 

1^^^ ^ailab:le to^^^^ of "a ^ossable^^^ ^ 

^ V;Kyi^ effect ojf a RT^fce ad j us tmeiit is ea^i|ic;4th 

'' :::Fcqri^^^ of an , iappropr.iate,'|)Tie^^^ 

price indexes -i^ p^ipogres s ihgV but" s t i ti^^^^h n^ot /et !pr6^ 
v-^-v^^^^^^^ ' ^ ^ \- ■-• "■■••'rV.'" 

V ; decline J or increase in enrch;ineht:s^ 
economies of scale : The ^current niMbef; and rjaite of f^^^ ' 

. v5tud|pnj^ in^ a district: can ihflliencfev^the qtiknt L 

'Fixed, costs m resources 
^ ■ ih^ff irci^ change; abtui)tl^^^^^ 

6xpe^ o-e ^lit^ut^; 

; -^afetbs ^example, , school districts e^ 

4e^:liriing pupil ehrpllBten^ caused -p^i^^ byP • V 

. . s^iait^^ tenure prpvd,s iojis ' of laws or * t eacheif ' c^ • JByen. 

4, if staff is * laid p f f the^;, rexnCainiiig . s t af ^ may hev M ayi^rage -{-i-- 

1 or . des ired ; bn^- both ^ducat ibna:l pi^eparaJtibn ^and^ exjpe^f ience ^her^^ 
iresui^ in -inefficient productiori^^^^ t^ more - ■ • 

^ stabltt or growing districts. Econom 

> may mobii tha:t res ource r ec^uir emei^ "perN unit of output v£ry^ iepeitd^ 

^ on the dis trict s i ze yso ^ th^t once .again they ^ame" Xeve Is; / of ; expenr;: ■ - 
• ^ditures . and rjesouf ce? / result . in different ; levels ; of ' outputs . The • ' 

V -extent td^-l^ im^c^ant in meastwementV -^^^^ 

: depends; both on >^ empirical magni'^le and on the treatment that^^^^^-^ 
; is - inpiuts} i 



. f ^ ' Trailspo^ ■ • The resource requif einerits ' 

: piie^ofVth cle^f^^ ; -L i 

Nje^ (iiffS^rjeiitiais acrosis districts >^^. t^iSv re^spii^^^ ^ 
i^irans^pi^a^ 

;:;^-^|ttpr6;4el}^^ cosi^ -dif feTcn^es*. Tr^sp ottsLt 

;;^!be£iu§^^^^^ ^istkiices- froir^^^ ' 

T-tei^^ . g^inq vaccotot its'; taKen of ■ th^sV < 




V ences in real r«i!^^ students . Often sStdt^s^ prbiride 

'cartegoricai ' aicL f qSrv^^rarisportation, ¥ut eveir in 'such cases 'th^e^v ' 
; is :a iifeed^ tTo ^s tandardii^e the resiburcfe y ayailabiH pVr; doil^ 
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rfiVehues: if Tes^^urces^^^ a^ *bf contern. r : I 

• ; ' DiffeTentiai ^E^uc or " their, treatiaents 

S^are of ten^^l dif f er^nt'iitted on the basis , of the inptit " ■ 

requiremeit^^^ rie 6ded f or^ them to achieve mininiun > x^d^ , or^ ♦ ■ 

vequal . o>u\^^^ arguinent for attention' to'.' needs is 4 visrLtical ^ ' 

pquity argu pe.ople vary on ithp bases on which .they' choose^ 

tq establish - s tandard pf vertical "equity . ' ^ Seme are interested in ■ # 
> equal3^ing some version' of "fin while cSi'ihefs ate cbn-^ent ^ 

^} taking" a^ heeds j^ v l\[hen ^eftical eqxlity is a y 

' concern^ some adjustment must be made to either treatments or - • ■ 

phildren|s^*w ^j^eVilqnridentical ch^ 

• ■ ; 

. • with ; respect tb^^:^^^ s mieasuf e^ • The problem i^ j^i 

Liscussed in more detail in future parts bf thb^^^p is •^- 

'briefly suimna^ 

pejlSat^^^^ tiebds (br^^^^ 



.iko,o''V'V V'/r::^ -.v./- \,. 



clear, xtfhether treaianertts should ibfe!-, indexed (ox. children Weighted)M; 
•w^n chi Wren » s equity- calculated. Part' o£^ th? prob-3\> 
vieri' stems: froM ina&quat'e' knovn.edge- about the :actiial tatgefing;j^ 

.'categorxcals In districts*: are they- spent, on special chil,dren -of , 

- / ,• • . • ■ ■ -V- '•• 

are they a,dded to g;eneral revenues and spread over all children? 

Part of .the .prpbl^' stems from -^the practical dif jEic | . 

\assignihg Weights agreeable to all evaluators.^ .^^^ 

X Dif ferential , Capital. Expendit TJie se^xces from - caj^ital • 

equipment and buildiiifes may^ be ^dg^|||^ahle part 'of a tre.^taQent^^^^ ^ 
-measure if inputs aire the treatment. Capital services may vary ; 

■across child^reiudue ^to the age , quality^ and size, of the- capital : : 

stock. The problem is- how to appropriately measure capital services 

'V ■' -■ ■■■ ' ... ^' ;v-- ■ ' : ^'■■' •\: .:.v: 

Capital expenditures 'are, not the correct measure because they are 

"V ' :'.-^.^^'v •. ■ /^f-' ■ ■■ i'-'^^'-'^ 

lumpy and not an indicatioin of capital corisumptibn ratfeis . Ori the- / 

. -other ' hand:,". ; thei* ^-lumpinel^^^^ ;to.; 

; ■ doiisume ci^er resdiirces ' in', the deS'3!^^A^^ 

V A second' problem wi,th ef£orts^^^^t^^^ % 
in a treatirieiit measure is the different financial arrangements thaty 
may exis t with resp ec t to debt f inance . 1 1 i s hbt icle dr how Jtc? - 
account for differences in state aid* for debt, differences in the. 
.provision bf special millages for debt servieeV and differences in ; 
the use of curreiat revenues for debt service or capital expfenditurw 
A cbmmoxl .soliiticm is to use current operating ;^;jcpen^iture5^^ 
revenues as a treatiaent, but this solution may not be appropriate 
if capital services are iaS^rtant additions to resources or outt)uts^^ 
^d if ttey vary significantly across children.' Because most; b^^^^ 
• the problems concerning capital require empirical work, 'we do not • 
use aariy . <:a^ rariables in the models J[f) 9 : / . - 
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A third problem in. account iiig: for differences in capital 
ir^aCrcss* districts' is that school districts experieiiciiig declining^^^ 
- ;en^^ those located in certain iocat ions may^^^^h 

'j- ope rati bri and maintenance costs on their capital stock and thus 7 
h^ve^a need for differential treatinent^ 7 . ; , ^ . / 

■ c* Complex School District Models 

Complex school district models include some or all ^of- the 
/expenditure* related variables associated yith the previous models 
plus, some combination of the folipwing financi3.1 environmeftt 

..: variables: ' ■■ v . '- •■:' > ■..-.■■■■■ 

i,. '.-: .'V'-.- .•; ■■. ■■ ■ ■ ■ ■ ■.. .• • • 

- Ratio of Households'with Children to Households/ . - 

' . - TWithoiit Children / . * 

■■ •• ■. 'v ^ "-v ■.■„ . ^'.--'v-- ■ - • 

- Ratip of Children to Taxpayers 

- Levels and DistTibutions of Wealth and Income in districts 

. . - iJivisions of Property Tax Base Between Resideritiali 
Commerical, and Industrial Uses . 

- Cbmbinations of Property and .Income Taxation Used to 
Finance Schools V : • 

, - Assessment/ Practices ^ . 

- Tax and Circuit Breakers i 
' - Municipal Overburden ' ^ ' 

. Goinp.lex models are" needed f ci]c two .purposes.. Explanations. 
::'^-of why and hpw sc^ expenditures per child 

■generated require theories of school district response to social, 
• politickl and financial environments;. The financial variables 
^^^re usually considered, crucial, in an empirical specification: of 
a- theory of school district, response* Understanding w^hy and how 
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putcoxnesv are ' generated ■.Isjverir/impbrtaat it\ls<^:yi^^^^^ 
and'^' outside ':the' scope ,oi ' this; paper. ■. ' ■ ^r-. ; /'^ 

^h&^^cond . purpose .6£ the ' cbirep^lx ' mpdels; -^s;- to -iilustr^t^ 
hdusehold (or taxpayer^ etiuity conceptions . I£ households •v#i-e : ; :^^ 
ithe^ primary concern iii this paper , i^: would' i^e necessary to .include^ 
kany of tlie financial environihent variables in the househbld^v ;^ 
Ldels. Because children, not households, ^re t^^ primary concei5<l;j 
the household models, are specified as simply as possible . Some v;; 
additional ; comple3;ity generated by the differentiation between > 
residential and non-res idential property bases is included in . : , 
Appendix 3 on tfix-prices, b^/for the most p^ 

niodels include ratios of lioUseholds <with and wit^ut c^ ; y 

inc6i%e levels of vhauseholds, and household tax payments as. the only 
financial en"^ironment variables . 
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4istT;ict^^ m Ttie first, doluinh identifies the secti^ in whib^ 

isach model w The second cbiimn lists the compojaent^^^ ' 

of - the, eqiiity conception that will be anal^ 
' the" third -cblum specifies ^he^axiables that^^^ be lised 'in 'eacl^^^ : i:'^ 
-mbdiBl^ We teg i^ with children's equity conceptions, addressing 
7 identical* chxl^ criteria in S^tion C,^ section the' group 

aiid^ treatmear remain c 
: var i ed to s how co^fl icts among, them* Non-' identical thlldiren • s 
j^ui ty cri texia ard cons ider ed in Seqti^ti^ • The con^li cts ; ^ " : ; ■ 
among .criteria for legitimate dif f e^eitcie^^^^^^m are - ' ^ ;: ^ ; 

illustrated by sh(iwing the effect of addirtsf ai price index ^^^^^^^ ' 
o£ the. d^ identicai children/: -^^^ axion^ ' 

^CTite^r ia f oi* > illegitimate dif f e^r ences arei^naly z^d^ ^ ^ 

rankings of a giVeii group , treatment^ and dif f e r en t i at ing 'character- ' 
istic :^ased~on altern:atdve 

conflict^ I) etween households and children as a group ai;e M 
in Section. E,: where the criteria and the* tteatment are;; held co 
and only the group is Changed from children to hduseho Idsv Firially [ 
'Section F •demoxistrates possible corif licts betweerts&different hoiiSe- 
hold conceptiqris.^^VT^ arid the groups are held constant • 

and' household equity, criteria^ : ] : ^ • : . • V 
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PLAN FOR MODEL : PRESENTATIONS 



Sefctjion " 



C 



D . 



■■-. i. ^ . . ■ ■ ■ . 

'■ £ '. •■ ... 



P 



Component of 
Equity. Conception 

• Emphasized / . . .V 



-Identical. Children 
■| Criteria ' -r- ^'-y. . . 

Npn-ldentical Chtldren 
Criteria - . * 

•■ ■ .■ . . 4 ■ ■ 

•' - Legitimate Differences 



- Illegitimate Differences 



Hou§ehp1d and Children 
Grou'ps 



Household Criteria 



Variables;; 
Jn Model, 



■ .Numbesr of Chll'dren, 
Expenditure' per Child * 



^,Nuniber of -Chi Tdren / . ^ >: 
Expenditures per Chi-id, 
^ Price Index • ; 

■ ■ \.- 

Number of- ChlTrfreh,', .-'A 
Expenditures- per Childi- ' . . f 
Property Wealth per ChtldH:-. 

Number of Children, . . 
Number of Households; r ^ - 
^^Expenditures per Child 
Taxes per HousehbTd . ... 
Income par Hbusehold " s : 

^ ■■■ ■ • ; '.-^ ■■ 

Same variabl es as SectfoniE 



■i 'i^ ■ 



■.v.-\ 
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J ^\\: ' 




'^^'^'^r^::':^' '^'f:'::"''^'^ 1 



,^ jNfipw:;^ 





yes' 



"■ ■ ■'I , 



1. 



No. 'No';?-^ 



0 form*! 



r-^ ■■'■If'-": 




10. fledljiij foK i^ 



11. 



h 
No 



.•■')- 




m 



ft 

I 



Wi^i^'al-s'tlxeqiiit ati le;v. , Each '•■ ;'lnea^tire'^ ■ con£li-c ts. #iih at -.least one ot\er ' 



.|l#:V'^^'-'-^''":^f-3^a;K£ 

iEt>iel:5|),di;i;|i;i^ d if £e r e n t d is ;tr i1)ut i on s 6£ ' expenditures ■■■ .M'^; 

.'y^:iper ^'clti^d .?!■■ i ath- dxs^iribiutidn has;4keLe£iuiY|;lenit ^^fp^'. '^"^ ' ■ ■ • 

^schojol:' district's ; .wi ilv ■'iiod: chxldrin. :.dis tta^ di'i5.tT'ict:s.. ' 

; ;•' Efich "dl^tt'.ict s:'^represerftea \. 

■ -Letijing'v^isiriljut iOn ;A^^: repi^sent •-tfie :;nQW ;%q:^.;. cbmp y 

; ^|||L and /Disti^ v results ^^^f bm an^addi tipii; oi $ iSOVto eac|i ^ • jp, - 

T |-expeii€i;tuT;e le^ aind^ ih^ 

■ ; e^^ $1500; to $1650^ Distributioiii BV Cr'D 

\: - V G ; result vfrom meian -preserv^jng^ c^^ that ' reallocate a fixed V; 

iaino tot^l >expeftditur^^ Children.' Dis^^ 



. takes?.:, $100 ^per^^^ from the $30 0 district ^and gives it . to tl^ --ryr '^^'-y 

/ : ^;^SdQ• distr tak^ SSt) child from^^^^^ - {j;:- ■ 

r gives it tOL the $2500 aistri<:tv Siiice there are diff erent numbejrs' v / \ " 
y^^^^^ in the giving, and receiving distrij^ts,^^^^ 

• : reductions and increases ai'e hot always equivalent , The- totals ^ 

.abllars^i^0distributed does remain constant v \ 1 
. : V r Distribut^ C. reyeTses the redistributiq^ o^ B ' .b'ji^taking^ ' - . 

r vjSO per child fi^ and giving it to :the ^500 ;^ 

^Wis trittr and taking ;$;10^b ^ chil4 :f rpm the :$23|iO ' district and ; ; . 
•giving .'it tb the $2500^ fi^t^ distribution ;B' resiilts from* a .i ; . 

larger transfer at th^evba« C results from a. * v ; 
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Cipendlture? 



of children 



I (SO 

• :m 
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■'i-m 
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• ■MOO 

■2000:.- 
■V, 1000 
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: ■ woo 

• 1000 
; ' 2000 
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It lSOO 4 1500 ' totaWi 2100 



■t: 




, Expendlttirej • V ^ llumber ■ 
per child > 'of mAm 




' OhtHbytlonr -. . 
.Expenditures. 

:Jchhlld of chiidreii. 

$ 550 ,).' \ m''^ 

.: 715 a> ■ ' 3000' ' .- 

800 .: ■:,.«...,-, 
mo 

1320 ■■.1000; V 

1650 : ' -.5000 ■ , 



''I: 



2000 
3000. 
^1000 



Htl l50C.jd|! 15(H) totaWi 2100 < «^ ;«50: i«d|i li50> tpUlfr 



■i^ou l'- ' ■ 

ExpendlturM.* .. Jiudibcr .. • 
per child of children 

■^'•■■100. /'■..•3e : 
'■■ ; ^950 . . . ; 
M150 • ;"";|000: . ^ 

■. ;i35o: :. . looo^. - . 

'1550' •■ •■• . '^ ^ 
low .'ifloj. 



2150 . 
2350/ 



■ lOOO , • 
.'■2000 '.'; 
■3000 
,1000 



■7^ 



Kit 1650;ii)dt! Uf t^^^'itOO 



! ■ . . Utitrlbutkn C 
^■|E)ipciidltyfe: ■ lluiiti.. 

per child :'. • (if chilHrw 



(50 

?50: 
. IflflO' 

i noo ; 

i.UOO 
20OO 



1000 
'3000 
2000 
lOflO' 
1000' 

sooo 
lood. 

1000 



■ ■f -WXt,-- f> ■ 1000 



:jiJ5ilO .;ndj!;l500:,'W^^^ 



Dlitrlbutlon D 
EKpeiidltiires. Kimbcr 
■ per child : , of ciHlib»- 



■ 'j'5oo: 

{50.' 
, r 000 

„■ . .1000 ■ 

.■ / 1500 .-, 

. 2200 , 
. ■ 2300- 
. ■^'■2650' 



Am 
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■2000 
■1000 ■ 

■looo 
m 
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H.|!;15fl0.iri^'l5M4ptJl^2i^ 



■ Oistrlbution G . - . 
Expenditures Wer f ^ ^ 
per child of clilldreii'^ ■ \ 



fiO. 



H50 

■ 2,000 ■ " 
■. : 220O '' 

■ :2250 I 
2350 • 
2500 



JOOft:; 
'3000, 

2000.', 
■1000, 

5000 
■1000 
■1000. 

2000 

IflOO' 
: 300O 
.:]000: 



,ll(i. l500 ^; 1410 totalMlOO^ 




■r ■ I 

■■■:i';.' 



Ael(pelldltur^]ler|^ 

' . ffld) ■ Hedlan expenditure per-ciilid 

' / :"■■.■■"■.;..■■:.:■:■■ 
total h To,tal,niiiiber>f .clilldiren, . , 




larger i^ransfer^^i^^ top . 3o th dis tr^^i^^^ 
ly^-f-^i^^ ;'slde^s 0^ the- m and median* ' :•.;>;• 

;v^^^ from transfers above thte mean, ^^^^a^ 

^'medxML^ ilOO per child is: taken from the $2dQb district m : 
W given to t taken from the $23^ 

; : and given ;1:d the $2500 one. 

y^;;^^ ^;^^^5tributlo2\ G results frpm transfers xli the viciiiity of 
■']y'V^eari; $lQd per ch taken from the $1500 district , Half the ; 

: ajnoxmt is giy^ the $1^200 district and half to the. T$ 1800 dis trie 
: Th^ inean remains sit $1500 , but the median chajg^^s t^^l4l6. • ^ ^ 

Table 6 'displays^^^l^ value for each: of: 
The last three measured are all Atkinson •s index , with different 
^^jt-alues f or the parameter EV Table 7 'shows the ran^kin^ each. ; 
V : distri^ Table 7 shows that ltd 

; distr ibtiiEdfOn^;^^ the same by ,;all^ 

•'■^vv^y least one qcjiifli^l^ b • 

/ for at least two distributions • An example cf at least one con- ^ 
^litt is presented for^^selected pairs of mfe^a^wres in 
: Fedexal Range Ratio is) compared to all other measures arid at ],eas^ 
\/ one Cand usually mbrp: than onet)^onf lict is found in all cases. - / vv 
vThe four measures that;,are, r (the rGlhiy ' 

■ V - St andard deviat iori;'bf ■ b£ V^tiat ■ 

^ At^ciasori's- ii^dex)' a^ comj^aredVe - • 

^* Siammary , , ■ v . , ' ■ '■" ■■:r ,[ " 'r. ' 

The numbers used in Models^^^^^A^^ G axe hypothetical ^ but ^ 

Within the; range of actual school 'district data, the models dembn-- 
/./^^^^^ the p OS s ibi 1 i ty o f e onf 1 ic t s between Wasure^ arid the , . . 
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COHNItfflOlltElllIITI.KUKS 



;'-':'i''''.i'.iV" 

..if: 



'Itaj'e . -■. ■■' ;., ., ;;;20l)0 .2000,'' KilO. 2150'- 2200« ' 2000 vv^^ 

.2v|estPlcted Range' ^ ■ ' ■1650; : :;^ 1650 .1870 ■ 1700 ^; J7I]0;^;^^ 

., MederaHatige Rattf ■/ (r.im . IM ,2.5385,,; 2.6154. : 2.1250 ■2;6154''^^.i^ 

,4. Relative Mean Oevjatlon \ ' . , .36.5V , 3651 • ^ , ;36Sl ., , , 365.1, ■.3651, , .331f' , ' .3810 . . 

• 5, PeniiisstbiHari^^^^^^^ > .4792 ,4792 . .4792. J792' . i4792 4« ■ .2 

6, yarlance , :. > ■ ; . ' 427401 ... 428116 , ; 4^^^^^ '450020 .517156 '427401 435735' /• '•^ 



7; Coefficient of Variation ' . , , , .43584 .43,6204 " .43983 ^'.43719 ^m^^ Mt ' ^m!^^ 



. a. Standard Ration Of Loparithms/' . M . ^ .,'492 . ' .495 y. :.503 ,.,.503; ' ' ',44*4'" .504. ■■ ■■^■ '''^ 

, ■ . ■ t ■ ■ . ■ ,• ,' ■ ■, ' ■■ V, . , ,. . , ■ - ' ■' 

• 9, .Gini Coefficient : , . ;, ^ , ..24792 ;. 24,656 , .s 24837V, , .247?2 ,22538,. ,,,;.24e80?,. ' 

10, Atkinson's Index; , . ■ . „, . r , . ' . . V'f : ,„ ' ., ,, . ,, //:; ;: 

ifla^ ■ V : \ r= 1.1 , ; . ; ,1193 ji6f • ' .im .1194' .119^ ' . 095^' ; .1204 ^1- 

10b. ■■ . ; : ..E «2.5 ' . , .2692 , .2557 ;,.2590 .2692 .2692" .2169 .27tfl' 

' , • 'H Vfi.O , .,.51/0 .4660. ".4761 . ,^.51,70 , .5170,i;: ,4437 , 
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TABLE 7 



RANKING 'OF PISTRIBUTIONS ACCCRD.iliG -10 " 
■•'•^ ■•V ; ■EQUITY MEASURES \ - 



''•'Distribution . 
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I 'Measure ' 'M" 


^ 


B - 


' CI 


' D ' 


E 


F • 


G 


••"•:?>■•,• •'•s-'^'"; ; . •• ■ ' * 

lestrldted Range • ' ' . - 

; ' ■'• . • ■ ■ • ^ ■■■ » 

.: .. / • • , . ■ • . V 

;ederaV Range Ratio ; ' 
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1 . 
3, 


. ' 6 

■"■1 
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1 • V : 
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Wy MEASURES,: 



Pair: of fleasures 



f ■ 



M ^^oeff icient of Variatioit 



DIstHbuHoiis 

Distrlbations! 

DlstrltiutionS: 

Dlstrtbutipns 

Dtstributions 




an 



's Index 



Distributions 



distributions 
Dlstribiitions: 



of Variations 
'•s Index (E 



ajdAtkinsony Index (any l value) 



DistribulioBs 



.. i i.' !,.\ (.'.'l, t." ■ , .' Jy'i?",., 



'-.'n'' ■ . .Ayr.", 



A, and! etcr. 

: ' r. >' . ' , _ ■ - > ■ 

A and F etc, '^^ '^ 
Aandletc' 
. A and C etc..' ' , • :' 
A and G etc. • • . 

B and:|^^^^^^^^^ 

B and C etev . 
A and X, : 

C and O ; '.' • V :. ; . 
•A an|CV^;,;';^'^..,r 
C■anCD/%y■^.■'■••:^:t■•- 



A and C 



113 



... consequeiit possibility of ^t^^ need -to specify value judgments in 
-order to. choose one criterion by which to rank sets of, school 
. districts; The actual incidence of conflicts, when real^data are 
tf. used is _ahUmpir:}.pal t^uestion whose answer^ is jjeing worked . . . 
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-Models. : for- 

Legitimate differences Among Non- Identical 
Univariate Measures ' '. ^ 



;. . .. //The discussion in Part II, Section Dl c i 
, indicated that leg itinate differences among chi 



Children and 



i , of this paper •. 



Id^en could be .v . ^ t 
handled hy the univariate children's measures in two different . ' 
ways./ One procedure involvted the -assignment of differential 
weights to classes' of children. The second procedure required the 

construction of an index that could be used to make treatments for. 

" '. " ■' ■ ' *) ■ " 

unweighted children equivalent. The tvo methods are different 

Versions of the same procedure as'^is demonstrated in footnote *" 
In the model /in; this section we choose the procedure of indexing ' 
the -treatment so. as to-make the indexed- treatment comparable for 
unweighted children. . . 

^ The hypothetical index used in the model is a price index 
that variiss across school districts, but has the same, value for 
%11 Children in a givea district. The assumption in the model is 
that the. only legitimate differences among cl^ildren are those based 
on differential prices . of resources. ' 



b. The model and the -measures 
^ . The model is constructed by applying a hypothetical^ priced / 
index to the districts in model A from the previous Example."! ) 
Table 9 displays the expenditures and number of childreii in . V 

Distribution A, the price index applied to each expenditure level.'^? 



(district)., and the price "adjusted distribution, ..labelled AA. 

■■■■ ' . * f 

•.. • ■/•■ ■12'6 ... ' •• .. 



r 



i^am:: ■■■■ 



•y. :';V:-^. 



■^y ''■ T/\BLE 9,^; 

blSTRIBUTIOriS A (HON JrICE ADJUSTED) 
- ;AND- AA (PRICE ADJUSTED) . . ■ 



bis tri button A 




Distribution AA 



L(p0nd1tuires 
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OT un 11 or en 


Price 

Tvtrf av ' 

: inoex . 


-.Expenditures 
per Lm lu- , ; 


Numbeir ' 
: OT umiuren > i 




-• ■ ■ 
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■roc ■". 


jUUu • . 
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-.83 
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ouuy ^ 
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; . 1800 ; 

2000 
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■ 1000 


1.17 
.89 


1538 : 

^2247 


.1000. , . 
1000 


:'2200 4 




2000 


. 1.13 


1947 


2000 


; 2350 




3000 


.90 • 


2611 . 


3000, 


.2500 




1000 . 


V 1.08 


2315-^ , 


1000 8 


tean 


1500 






" 1532 




ledlan 


1500 






1520 




Number of , 
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2100 






2100 





Expenditures Pe^^^^^ld A , rounded to nearest dollar 
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£6r the ; listed -dis iff 1^^ : If we ripw^^ 

i^Spip^ Distributions B thf oug;h the V/^^^^^ ; 

appi6f^iated>^^ 

..it^ Xs p6 s s ihle- 1 o /siipw that; the c!iange< in t rea.tineiit f or ; A revexs es ; ^ 
the rarikiijig: o£ th^ T^Spect; tp; a^^ 

the others £^ 11 shows thbse^ conflicts by ^---^^ 



in vColiimn 2 the ranking^ of 'Distrihi^ ; ^ = ! 

to a; secbhdc distribution and inVCdluinn v's ' the; rankingr^ot Distf 
AA wil:hKrespect to^^^t second ^distribution. The two ^pliJd^ 

show a conflict between rankings based on A and those; based on^ AA^ & 
Cprice adj>ustedO . \ >V' : 



AS; with the. previous models; , the^ conflicts in raitkings ; that 
result from the pi^ce aiSjustm^ are prily hypo*;/ 

thettcal> Empiric^^^ is required for an imderstaiiding;^ of the 

a^^^ suc^ adjustments . In a previpus paper b Robert 

Berhe"^ some elnpiricdl/ wbrk. using - data^^ 

was; presi^iited. .. The conclusions based on the Missouri data vrere 
that the indexing; did n^^t change the ranking of the f our distr^ 
butipns of coricern,. bt^ the size of the equity measures wis affected. 
As discussed in Wirt J 'of this^paper , brdinal usage 'of the equity 
measures is oh somewhat firmer ground than is • cardinal usagie, so 
that .the finding on inyariance: of the rankings is especially impbr-'' 
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FOR PRICE ^AbgUSTED".:MSTiilBUTiONV AA"-'-' ^MffjMtf 



• - Measure ^ ' 

>tenge; ;:- "j ' •. 

^Restricted iUinge^^^^ 
Federal Range Ratio 
Relative Mean Deviation 
Permissible VaHance 
teriance ^ 

"SiffiGient of Variation /; 
standard Deviation of Logarithms 
Si ni Coefficient 
Atkinson's index 

E;» 1.1 . 

E = 2.5 
E = 8.0 



7 



Vialue o f Mea sure f or AA v// 

^ \ / \. . ■ . 



T 



2085.0000 ;/ 
1986.0000 
3.1776 
0.3465 
0.2974 

451277.0000 
.43841; 
•507 
.24694 

.1186'. 

.2691 

.5180 
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TABL 



CdNFLIC.TS. WHE^^ . blSTRI BUtlON a' IS 
PRICE ADJUSTE!^ ■ (DISTRIBUTION' AA J 



Measure ^ " . ' ^ > 

Ranige :^ 
2. Restricted Range 
3V Federal : Range^Rat^ c ^ 
^ Relati ve^Mean' Devi ation 
5. Permissible Variance 



6; Variance 



7 . Coef f ici ent' of Var ia ti on 



1 



Relationship Between ■ 

■ Distribution A 
V and a Secorid ' , 
Distribution 

A equal, to B 

^ A equal to G ^ 

.:A equal to G 

A equal ta^ B 

A equal to B 

A more equal than B 



8. Standard Deviation of Logarithms 
^9. Sini Cbefficlent ; \ 
lOv Atkinson's Index; 

E a.o 



A more; equal than B 
A equal to 0 
^ equal to E : ^ 

A equal to E 
J\ equal tq D 
A equal to P 



^Relationship Bietween 
^ Distribution AA 
and a Second 
^ Distribution 

AA less equal than B 

:AA lesS(- equal '^tl^n 6 

AA ] ess equal t|ian G 

AA inbre equal than B 

AA^less equal B 

AA ie^s equal thfin B 

AA less equal than B 

AA less equal than D 

AA more equal than E 

M more equaV than E 
AA more equal than D 
AA less equal than D 
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Illegitimate' Differences' Among N'on-Idegitical Children and 
v&ivariate and Multivar ia.te Measures ^ - 

"7 — ' , ^ « : _ . ( 

.a... Introduction ^ . ^ \ ^' 

InrPart II we discussed the use of biva^iate and multivariate 
mea^uresv as criteria for the evaluation of illegitimate differences^ 
children. Figure 2 in Part II D biii C^ep^oduced here)^ ; : ? 
summarizes, the value j udgments inherent in the alternative measures 
; ■ Ih the models of this section, .property wealth per child is 
uscfd as the illegitimate differentiating characteristic among * 
, children^ The models are constructed with hypothetical date for ^ 
expenditures per c4xi Id, number of children at each .expenditure 
level, and property wealth per child. The bivajiate and mult i- 
^ipiriate measures are calculated for^ each model and a comparison- 
o£«ti measures across models illustrates the differing charac- ' 
terTStics -of the measures, as ^ummarized in Figure 2. 

b. , /The models and the measures 
The models, are constructed using two basic; bivariate r 
distributions. The first basic bivariate distribution labelled 
;N in Table 12, is constructed as an essentially linear relation-; 
: ship between expenditures per child and property wealth per child j;- 

■ ■ ~- ■ ■ . '■ . ■ ■ ■ . ■ " ■ . . . ■ ■ " . .■■ . ■ ■ -. • \ ■ 

. v&e^e^ expenditures -per-child part of the distribution is 
identical to distribution A in Table 12 Cunivariate identical 
children model) .. The second basic bivariate distribution is 
■labelled P Table 12 . Pistribution' P i 3 a basically cubic 
^jj^lation^ip between expehdittires per child and prbperty wealth v 
vper :C^^ and PI, P2; P3 (Table 12) afe. . 

modif icat^ of the basic dis t;ributions N and P . Distributions 




rnilE 31jDGHEHTS» 



/'Simple . / 
Correlation 
(r 



/a In 1^ 



Slope ; 



Into accbiinti 



!i Improvenient for all 
^preserving transfer? In 

dependent variable?-;. ; 

; Sensitive to^equal - ''-k 

addition^ in depenilent ■ , 
variable? ' - 



/percentage Increases 'in^^l^ 
dependent yarililjle? ■ 

r Sensitive to equal 
.additions 
i variallle? 



percentage- increases in' 
I Independent variable? 



ifes , Ves 



Necessarily 



:■ Not 
Necessarily 



Yes 




■ ■ '.■:•>■■■ 



■Yes^-:-.-!- 




for a more comolete description of the value Judgments, see fable 3. For exposition iurooses it is «iprf^^h«iip 't 
the treat.ent,(dependent variable) anO is the childrJni difference ffl^^^ 
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OF CHILDREN ,= Pl^OPERTY VlPALtH- PER; CHILD . : 
EXPEMDIfORE LEVELS ^PERvCHILD f OR. • 
.DISTRI"BUTIOij$-'N, N;Iv'M2, N3.^U-;. : . 
■ ;AND.ip,:Pl:.- PZj^PS , 



c€T^^"'-sgfe^.'for N. Nt. N2, N3 ■ . 
Namber:>o1v>i.;v Property Wealth 



GhiTdren; 

y-ibod 

i^300d 
200C 

; ibdd 

1000 
.5000 

V lood 

■1000 
2000 

S:30dO 

■1000 
;Total.: 

izioo 



per Child 



$10 i 000 
: 15.000 
21.00Q 
25»0D0 
28.'0d0 
V 32, 00.0 
35,000 
'39,000 
41,000.' 
59,000 
63,pOO 

Mean: 
i$33,619* 



: *Rouhded to; 
^near'est dollar 



$300 
650 
800 
1000 
1200 .: 
1500 
1800. 
2000 
^200 
2350 
■ .2500, 

- Mean: 
$1650 



Expefidi tures fier .Child 



Nl 



$ 550'-' 
71 6 
880 

IW 

1650 
1980 
2200 • 
- 2420 - 
.2586 
: .2750 . 

Mean: 
$1650 ' 



N2 



650 
800 

^ 950 
1150; 
1350 
1650 

,1950 
2150 

. ;2350 
,..2500 
■ 2650 

■Mean: 
$1650 



N3 



■ f $ :66tSS 

■ 800- 

. ■. 1000 r^^ 
■. i20ovv;' 

1 500 > 
1800 

.2000: 

; 2200 
2350; ■ 

■'.,..2400'-':€ 

Kean: ,1 
$1500.;- 



: Distributions P. PI, 



; I The same 
Mumbep of , ■ 
Children 



.1000 
.. 3000 

.:500b, 
. 3oob 

2000 
r 1000 
1000 

:2000 

1000 

.. ; 1000 

Total :^ 
2100 



for P, PI. P2. P3 

... Property V/eal th 
< V'per Child 



$10,000 
.15,000 
. 21,000 
25,000 
28,000 
^ 32,000 • 
! 35.000 
39,000 
v: ; 59.000: 

'^es.ootr. 

• -"tJfean: ' 
•'v^ -: $28,524* 



P2. P3 



*Rounde.d to 
nearest dollar 



$ 500' ' 
650>' . 
1500 
2350- 
2200 
2000 

lioo 

1.^00 



Mean: 

$T50b/'' 



Expen<fitures per Child 



PI. 



P2 



:$ 550 
'71$ 
1650 
2585 
2420 
2200 
1320 
880. 
1980 

• 2750 . 

Mean: 
$1650:: 



$ 650 
8O04 
165Cr 
2500 : 
235D 
2150 
1350 
950 
1950 

2650 

■■■■ -■, .I..-'.- 

; :M6an: 
'•$1,650, 



P3 



$.600 
650 
150D 
2350. 
2200: 
2000 
1200 
800 
1800 
2400 



'Mean: 
$1500 

• V 



■ V 
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r Nl and of :N and V b-^yi-.l^, 

:;^hereby , effecting, an equal percentage increase in the dependent 
yarikbie,:^ Dis tribu^: ions •N.2 and; >2 add'. $00 'to; each"expenditure. ' '■ ^ 
leyei in N a^d.,?:v i^^suitiAi'in ■'^ri" W^ual . abso :in -. ' ' , 

the; dependent ;-v^^^^^ Distributions N3 and P3 i&e a i^an ' . * .'5 

'preserving -transfer o£ $100 per,' child £roi,j, the^Iiighest expenditure ; 
level per child to the lowest expenditure level per child. .: 
Table 13 displays the calculated values for t;li.e eigl^t bi- ,:• 
variate, and muit'ivariate' measure:sr. for each, ^stributioh. Except . 
for the ^uiiic slope and elasticity/ all the -measui;es show ;|ri" iinprove- 

N or P is compared to distribution N3 or PS'.. 
This^is^as expected since'distributipns N3 and P3 lessen the dis- 
parity in the dependent variable.. The interpretation . of the cubic 
Slope ^nd elasticity meafures for distributions N and N3 show l«^s 
equity ;,f or N3 than . for N. This may be becati^ a. cubic functional 
form is being inappropriately fit to a liriear relationship . The. 
interpr-etation of . the negative values for the cubic slop^ and - - 
elasticity measures between P -tad P3 is ambiguous becausie .it' is, - 
not clear how^o interpret negative values in the first plScfe. On 
the one; hand a high nega^p.ve v>lue could be interpreted as mo.Te 
equitable than a low one- on the otber ,h;|||.ijegative,v.v,alues'*could^^^^^^ 
be interpreted as overcompensation (one J^ht ask why additions>to 
wealth-shouldt reduce expenditures .per child rather than have jio 
effect on the expenditures). ..1 . ,' '[ ^ . 



TABlEf 



J/Sfii|)l6 correlatl6ii, ' .55776 „ J5776:'.' : .9,5776 



■2;: 



■3.' 



4.: 



6. iSimple elasticity 
•■ at means 



• DistHbiition 
.95307 



'I 




^.04070^ ■ ■ ^^^^^^ .03963 



P : 

.35823' .. 35823 
.01150^ ,01925 



.35823 



.04357. 



.02613, .02874 



J220 .i91220 : .fifl822j -,33278 .33278 



.33e5( 



.01750. .01609. : 



.02613 , .02475 '. 



.06723 ; J7395; .0^^^ : '^0381 57 ..034608 ^to^ 

:.98906: .98906.,^:; : .94449: ,55309 ; . 55359 ,43^80. 



.30252 27815. 



7i: (lua(lratic elasticity. ,1,00185 . (.'00185 
• ^ it means I / ; ^ 



8. 



at means 



.91077:- ; .97652. 



;1. 50681 1.50674; 1.365S2 



.49683 ■ ; .45171 ■ :,42803 



■;65962 :: s65?62:^^^:^ 



The comparisons between distributions, N,, N1, N2 and P, PI and PZ^^^^^: .^ 
demonstrate the following results. The elasticities are insen- 
sitive to .equal percentage changes (N, Nl and P, PI) but sensitive. : ; 
t6 eqtial absoljte change's (N, N2 and P, P2) . The slopes , on 
tW other hand, are sensitive to equal percentage changes CN,Nlv 
and^P, PI) but insensitive to ,equal absolute changes (N, N2 and 
P, P2) . The correlation coefficient is insensitive to either 
percentage or equal a^bsolute changes (N, Nl, N2, and P^ PI,; PZ) .. v ^ 

c. Summary 

The models in this section have all involved differences in 
distributions of the dep%dent. variables. They have shown .that .the 
correlation, slope, and elasticity measures can conflict in equity 

to various kinds of changes ^in the dependent variable distribution. 
Although not shown in the models, the measures also respond dif- 
feij'ently to various kinds of . changes in the independent variable. 
Th<^se responses are summarized in Figure 2. ' 



; ;Mqdels for Housjeliolds V^rsu? Children as a Grotip^^^^y^:^ ;' i • 

1^ : Introduction '• rVN.' ■^v:-^;V^-.^;;':r' •' ■■'"'^^'''''^l-.-^^- 

a group is such a major decision in the cdnstfucr 
Pf .a^ ©Qulty conceptioris bound to have an effect- ' 

equity evaluations. 'The models in this sectioxl show that Miett 
f^f f^^^^^^ ^^^ apply the siame exit eriav Atkinson rs index; to :i^|nti 

^*®^^®^*^ »^^° allowed to ;vaj:y !. The V 

treatments ne are expenditures per child, income 

^p^r househdld; arid total edlication ta^ bill pef household. Expen- 
ditures per child are applied to the households ' by asstaning each . 
household benefits in" proportion to its niimber of children. If - 
I^ere are.no children, the household receives no beneif its; if * 
there are two children the household receives two times its dis- r 
trict 's expenditure level per child, etc^ HOusehoid income is . 
assumed gto be gross total income (before any taxes) The income ■ . 
can represent either annual income or* the present yalue of life- 
time income. The latter is an impractical income concept given the 
current: :st ate of measurement capabilities , but .i|i the hypothetical 
models either; -incqme assumption is acceptable. The tax bill is 
equal to total local, state, and federal unshifted taxe^ paid for 
education. In^^ese models, it is assumed that all childTen 
attend public schools, so there is no need t^^ include tuition v;ith 
:tKe /l^ax^bill, ■ . '* • ■ .; ' y '^ - . \ ■ ' ^ '■ ' 

2; The Models and th e .Measures 

^ Table .14 .displays the hypothetical data for the 4 models used 
i^^^'^^^^ f "^^^ models are labelled R, S, T and V. iEach 
model contains 5 school districts; each school district has<either 
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1: or V2 

: Althou^h'^^t^ the luost conipaex ones present^ 

paper , they are still relatiy siinpl|e abstract ions p£ reaiity . v ' 

• The differences ]between the four node Is are the following : : ; . 
R, S, and T all have 1 household per district and 1 child per^ 
houselioli, vhile ' V households per distract and 1 or 2 

cJiildren per household in districts 1 and 5 . R and S have identical :^ 

• distributions expenditures per ;c their 
chiidreh*s equity ranking vill be^identical. R and; S aisa^have 

\ identical income distribut Id 

differ. The difference in tax bill distributions might arise ■'■'^i■ 
fQr Bxiy number of reasons, including differences in house values ■ 

:^i^prbpei;ty taxes) V in^^donsumption and ti^ 

'tax payments in cases where the sales tax contributes to the state 
share, of .education finance, differences in exem|)t^bns or deduc- 
tions and tijeref ore differiences in Federal tax liabtiity, et^. : 
The difference in tax bill distributions means that R and S will 
differ : on the household equity rankihg, R arid, S will show rthat 
children as a group can yield ide^itical equity ranking while house- 

^ holds as a group yield different equity rankings* 

• R and T have different distributions of " expenditures' per chi^ 
and therefore their children's equity ranking will differ. The 
income and tax bill distributions in. R and T are constructed so that 

• the household equity rankiji^^ are i R arid T demoristr^ 

. -the saine kind of conflict as II and S . but now children are 'different ^ / 
'^nd households the same with respect to equity rankings * : 
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R\an<i V have as'^H^tical as possible distributions of dxpen? :i 
: ditures per child. The distributions caknot be perfectly ideh- . 
t ical because districts 1 and S in V hayi children/househOXd , 

ratios higher than 1.0. * Jh^ children's equity measures differ 

■■■ ' ■ . .. ■ ■ ■. • . ■ ■ 

because -of:^ the differ ing nuiabers b£ children knd the household 
' equity measures differ because^^o^ the differences in children/ ^ • - 
► household' ratios-.'. \ ■ . ■ \ ■ 

.> ^ The measure or triterion used in all 4 mc^els is Atk 
]^ndex*; The parameter E is set at 2.5. The children's Measure v^^^^^^^^ 
necessarily 'set a at 1.0^ because only edu^lpion expe^ 
child and liot iiet Income- are included, as a treatment . (See Sect ion;^^ 
fc^ II DZbV. The household measures set a' at 0 .2 and l-o at 0 . 8 ;^ educatiODi 
is ifexghted 20% and other goods aiid services 80% 

V Table IS siinmarizes the; calculations of Atkinson's index for ; 
each model and each group. As specified above, .the :£bilowing 
results are achieved. R and S are identical for children but . 
differ for households. . R and T are differ eiit for childiren/ but ^ 
■ identical for households*. R and V are different f or childr'eii and " 
■ ■ for househx^lds V ^ v , ; #;^::: 

3. - Summary ' ' / ;v:\';,' r . ■' '-^ /-y- VX -' 

V : The grox^p or who, is to be the focus t)f equity concerns is a - 
fundamental choice in equity Analysis. The equity evaluation i$ 
likely to vary greatly depending on how that choice is made. Asr 
always; the.^^^m^ in. this section are constructed with hypothetical 
data. Although the magnitude of the . differences shown by the " ' . ; : 
models is ah empirical question, there is little- doubt that the. ; 
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TABLE 15 

..... . . ■ ♦ • 

' * ■ . ■ ■ ■ - .. 

CALCULATIONS OF EQUITY MEASURES 
FOR HOUSEHOLDS AND CHILDREN 



Model 



Atkinson's Index 
Household Measure 



Atklnsonis Index 
Children -sHea sii re 



.022595 



.031388 



.024400 



.031388 



.022595 



;012355 



.031991 



.044822 
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dijEferences x^ill exist. Because the differenc^C based on the. . 
STPUP, are likely to. occur, a fundamental question about the goals 
of 'school finance- reform is raisied. . Many, social scientists have 
pointed oiit .that rauitiple policy goals require multiple policy. 

: instruments. This may alsb be; ;tr.ufr in school finance ^forfli. 
where changing state finance plans, may be one instrument iricapablei 
of achieving the two 'goals of children and household equity. 

;The househoid models are quite simplistic ■gi vert' th^ 
of f ii'ie financial environment. ^^i^ schpol districts ^ and for. this • 
reason more sophisticated work coul be beneficial.; The prima 

: focus of this paper is expenditure disparity and children's . : 
equity, and fot tliat reason the household models are develoiped 
Oiily enough to demonstrate the basic conflict between jgroups or ■ 
between hduBehold ct-iteria Cnext segt'idn, F) , ' 
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F,.:. Models, for Household, Criteria . 

ll : Iiitroduction ^ - 
. .. . The- last set of models illustrates the possiljility of conflicts 
. b.^tx^een household equity criteria. The group (hoiiseholds) , and. 
the treatments (education expendi-tures, gross income, ^d tax 
hill) are held constant IRailei^he criteriol^ is varied between 
Atkinson's, Index ^nd the, Hansen-Weisbrod slope. .All the treatments " 
are defined identically to those in the previous 'set . of models; - 
' k through' V/'-'V \ . . ' ... ' 

2; Models and Measures . 
,.v. - Tabje 16 displays two models, labelled W and Z., Each is ■ 
^constructed as simply as possible with 6 school districts , ^1 . , ; . 

■ hoUsehoid^ei^ district and 1 child pet household; ^ ^^ M^^^ 
y identical expenditures per : (^^^ 

' ;?;fodel Z the expend 

income. an¥ 'tax bills per household differ between the models. • 
Atkinson's index and the Kansen-Weisbrod: slope are ca^^^^ 
- each model. Atkinson *s Indexes ■ 
^ and i-a ;:equal -to Q> 8 . The calculated valties of ^^i^ 

; measures arfe- displayed 'in^^^^^^^ 
,.■ ^thM; Mtod^lvZ -according to the Ha^^ 
; ; equitable accordiij'g^J^ ' 

■■ • Summary ^ - 'a;.; ■ . ' 

■ • V As ih the , case: ^jT children ' s measures , the measure : one.; uses ta - 
W evaluate household equity can make a difference in^^^^ 

: Atkinson"' s ikdex is both more sophisticated and more easily related 
to children' s measures , but it : is; also somewhat more difficult 
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TABLE 



f 



z 



3 4 



1. ■"'■I ,1: 



1 



10 JOO 



9,000 11,000 1 3,000 '15^^ 



/ 



}850 875 ;:.;900 ■ 500 ; . ^25: F 950 ■ ;: |850v^^';^^^^^^ :: v925^^^' • 
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13.4 



Model 



w 



TABLE 17 



'■m. 



Atkinson- s Index 



081 995. 



GALCULATIONS ' OF, EQUITY MEASURES : 
FO^HOUSEHOLDS " . 



Hansen-Welsbrod 
Slope 



-.009286 




.013315 



J11429 




lieclmtcaXiy ^ slopfe. In reality it 

S^oulci'^^^^^^V^^^^ measure i 

^'although othexftesearchers have recently managed to do' so." 




IV. Conclusions About Equity Measurement Based on Conceptions . . .... 

: and Models: \Vhat Can and Cannot Be Eliminated Based on . 

• ; theoretical. Analyses and Sets of Relatively Acceptable \^'J:^^ 
M^altie Judgments ' r / 

A. Iritroduction .' . 

' The previous parts. o£ this paper haVe developed and illustrated: 

.many alternative conceptions o£ equity in. school finance systems .^^.^^^^^^^ 
Those a Iternat ive conceptions have b een bas ed on value 3 udgments . . ■ 
about one <ir more o£ the three components v6£ an equity conception - . 
the group, the treatment, and the criterion/ Jin order to -narrpw^^^.-: 
the number of conceptions and thereby reduce the number of possible 
ways of measuring equity, it 'is necessary to choose among, value ^: . 
judgments for each of the three components. In- this section we 
discuss the kinds of choices that we think are: consistent with : r; 
widely held sets of value judgments and conversely those that we ^: 
thiiik caiinbt be made on the basis of relatively acceptabl;e \yalue . 
. judgmehts . The choices that are^ consistent with -.'idely held values 
are reasonable candidates for' standards by which to narrow the ^^ n^ 

,. ber "of alternative measures of eciuity j but choices that are .based 
on relatively disputed value judgments are ones that canhGt-be used 

^- to: rediipe^ the.:-potential iiximber of equity; measures^ - , Occasiona3,ly .^^ 

• WQ, make ref erence to practical considerations in the choice, of eqtiit 
'conceptions i but where Ithiis: is done it is t:learly.^tated^ or .iBplied ■ 

, 'tliat piracticai;^ lower order considerations th are the. 

;: .;>fkiti judgments . By we meah /;that inJouiv-Qpihion 

• ■ need 1:0 be explicitly stated :rather than iitdirectl^; stated as ^ they. 
' are soinetimes :men^ f oV exampl 



'<:ollec.1:ip.ni iinder^ or manipulation are listed as , the . - 

"Wly- reasons, -for .. choices-.. 

' /.This part of the paper is ^organised as follows:: Section B. dis- 
cisses the: components of an equity conception" that cannot be chosen, 

-among on the basis of relatively acceptable .value, judgments. \ 
Choices' among the components discussed in Section B must rest on 
specification of the equity assessor's own values. Section C out- ; . • 
lines the components that are able to be eliminated based on widely 
accepted values. The conclusions from Sectiok B and C combined, are 
summarized in Figia?^^3. which lists the alternatives in eath component 
of an equity conception. ^In Figure 3 majpr- ca^ of alterna- , . 

l-tives- are ^tinderlihed and bptibns that can be-chpse^ as preferable, on. 

: tK^-Vasis of^W^ Figure 3 ' - 

^ is more IfuUy (lis cussed in Sections' B . and C./but-^ o^ further explan- 
■ atioft is 4^ at: this point.: :Eyery entry ^ in Figure. 3, exdept 

the: prie la^ -^^^^J^- 
Jii^ly discussed^^^^ parts af the p^perV ' the Federal wealth 

O^iiieutraiity standard i^ specified - 

S:hat it is> an al1:ernatiVe to the Federal . exp disparity measure 

(FEDM)"'' and a state is allowed to choose between the two the 
I One'measiirW; most favorable to it, ^:.* For; com^ we ' 

have ^efef standard, along : 

:■ with the Federal expenditure :disparity^^^;m^^^ • : The Federal wealth. 

iieutrailty: standard was not included: i^^^^^^ fo^ [ 

two rWasPns^: ^First, it did not evolve naturally as^ a major-xategory-:- 
'for '^ithe second, our . 

primary efforts have be expenditure measures because ' 



they a*e the main concexnof this report. 

■/•v.-;- .;. ••■*..■ . .-.^ ■ •. v.-"..- •"■ • * «»^ .■ ■ , • ■ ■ 

\ are included in tw 

^.:places in, Figure 3. as an indication of the. cbrifusiqn. pvfer, whether 
? at ^is.^ fundament ally -a children^'s ^nejisxire or . a houseJiold measure. , 

It can be interpreted as an ex 4n te bi var i a t e chiidrenVs> measure 

• . .-v-- ^ ■ • ■ ■■■ - • > ••• 

. cause it equal yields^ f or equal effort ,the 

•/. principle upon which the Federal weaithineutrality standard is ; 
^^»based, is one interpretation of the construction of ^ .system-;in 
which child's education does not depend an».the: weal]th . of his/het- 

— — ■■ ■ ■.• ■■ : ■■ •■ ■ . ■- • 

^"neighbofs ." On the^ other 'hand ^ the FederalL wealth neutrality- : 
' Standard could be se6n as , a household measure if one thinks that 



lequal yield for equal effort is^ meant to make th^^^^^^ far . 

^Ifeducation more eiiiuit able across taxpayers . f' Further' work isv needed 
. to determine if :there /are -Y^^^ ^ other househo id conceptions that may- 
r ha^e been overlooked in this pkpe^r*. V "~ « ■ 
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^e'. Group: :; . . :. ' ' ^■:/-:.f-;/. 

-'■;^v:^^i.m6 choice ;bet«eeh children ^and households is^not-w^delr . , .;. .,^ 
' agreed upbn.; .' The. lac^ of consensus oh the appropriate group as., ■ ; 

„irro,ed:in' the' Office Of Educatioh-s dual e,uity standards, :th.: ;, 
. : e:cpenaiture iiij^rity standard clearly ' uses.children as the- group ^ 
.'while the flscal.n.utrality,standar,d:could^ 
householi o. taxpayer standkrdr " Academic, lite>«,r,., is .also; ^ - . ■ 

■ aivided'.ln its-Uoice of a group. -Osually an implicit =Koi=e,of 
„ne or the other group is made .-but the, chosen, group i. 
sistently either Children or households .- . Occassionally . .academic 
researchers have argued against a household measurO^ that, is,: hased „ . ,. 
on the net bene-fits Of only ,:one , government , program. ..on , the^;gr,ou^^^ 

■ .-that it is distributional effect of all. government ■ activity , 

: that is. Of cbhcern .-'v This , argument ddes.not; s*,em,*^ have con, . ,, 
' Vinced all researchers , and thus conclude that it is^ ,n insuff.-.. 

^ ■ eient.basis on which to fhoose children rather, than households 

:;as-agroup;:in.-dditipn,-i..our^^^ 

^^idihti*y^:a:^^=»nceptu,liiatipnth;a. 

';::on;me^ye/:maXing,the 

-s.imultaneously .unavoidable/- . 

« . 

-;:;if input..:^^^^^ Except :o,-the basis,of ava.la^.U, 

■■^-fvalid:»d: reliable data :andVdireOtc™ 

. 4' issr.',': .;:'^";:^- 



^;'most>;pfte^^^ "treatment both: becausife pf ftlie; d 

^VavaiIa^)iU inputs the cpntrpl. •:.■ 

^<fo:i^ tWei^^^^s^ system, but many people conceptually pref^ 

■:or ijw^ y //'^ . '^fV' /^r-^ 

■ ^ '-j;;:^ can be divided into tyo dhoices ^ An ^^ , 
' efx 't)Q treatment is composed pf : ne t benefits (current or future- 

■ ■•■ €(3u<^i on: services minus i^t ax, bu^^^ in relatipns;hip to curre 
V ot /future -ihcPm^ . An ex arite tTeatmfent is /composed of .^the^^ t 

' price in relationship ta property .tcealth;. Tiieris . dpes nbC; sisein^^'t^^^ 
• be. a widely held preference for one. versus, the other, althoiiigh. 
: e<:onomists se„em to choose the \ ex post one more oftpn. and schopL * , 
finance analysts seem to choose the" ex arite one more often. ^ 
T he ^ Criteria ■ . -.'^ '■' r"^'' ' ■ 

Among the broad classes of choice -for both children and . 
; hoviseholds^ there are no i^idely- acceptable preferences ; For the 
children' s grqiip \ both uniyaria^ and multivariate^ jrt^asures are • -y 
used asl/ critefriav sometime^ 'j^n- combination with^ each -other. 7 In ' 
paVC t her lack of^ choice^ between Univariate^^^ and biyariate measures : 
.. is due ; to differences; in the concept .masured. - : . ' - ; * 

' . ' For the household g-roup and ;the net /D^nef it- incpme- treatment ,^ 
^ bothvAtkinson's index and; Hatisen-Keisb^od meas^ures are -used ]iy 

res;e.a^^ Thus; far practitipriers have^ n^ tried, to' adopt eith 

, measure , so ptir conclusion 'of a lacl: of concensus on^ which .1^^^^ 
to use is based oh academiciar^^s research'repo^rt '[^^^^ 
Conclusions^ ; .' 
9 . ■ Figure 3 divides each of the three components -of an equity 
" concept ibn into major categories." and- then subdivides each ma j or 
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categoryv The maj^ are/ all underlined and listed 

horizontally, while 'subdivisions are not underlined and are listed,, 
vertically. On the basis of this section\s discfUssion; we can 
conclude that non^ of the ma j or categories, can be .eliminated pn.: : ' ' 
the basis of relatively agreed upon value judgments • In v Section C 
we will see that only at the subdivision' level pan some choices 
*be made. 



V^C. Componexjts That Ga^ Ghosen Among on the Basis of ' " 
^ : .Wi^^ Judgments ... . . 

# V:- -i.^W^ in Section 2 sh.bil/ that; no: components 

o£ a ho lis eh pi equity conception can be eliminated. ' Therefore . the " 

i'rentire discussion in this' section will, refer -to subdivisions of the: r 
major categorie-s of choice in a childjen^s - cdnception^^^^ 
Hand columns of ^ " 

X. Children^ s' Group • ' • ' ■■• 

Children as a^ grpup can either be considered as identical' .or 
|n!on- identical; -There is widespread, agreement that the' non- identical . 

gi^oup is pTeferred. In addition there is agreement on some of the 

classifications that serve ^to differentiate the non-identical,;child^^^^ 
^^eri and further there is :some agreement on which of the class ificarvr 
tions should be ' viexved as legitittiate and x^hich as npn- legitimate . 
^: agreemisrit on how, to quantify the 'legitimate differen- 

tiating ■.classifications . For example,, there, are many differience^^ 
acrp^s/ states in the weights given* to •handicapped vers usV^ 
r. capped tliough there is almost universal agreeme 

thaV liandicapp^ weighted. . The ^ 

' probiera^^ of agreed upon qualitative distirictions 

is extremely S/feriduis frbra:the point P^ a.. quantitative equity 

Wasurev : T^^ of E4^catibn^s regulations gives ^ates wide 

Vdiscretipii>vf^^ orocedure in more detail in Parts 

r-^i^.ajid-^ ^ ■.■ 

^ In this section we .are tpntent to: list some of the qualitative; : 
dis'tinctions amiong npn-^ identical children that^are b*^e^.-upori widely, 
-accepted viewis , . Clearly agreed upon legitimate differences, g^^^ most 
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/ ^ 6£ .th^ bn^e^^ tjie-,pf,f ice of Ed\idat ion. haS;: c .^'Special ::.-^[:".:p:0 

i Coii DidB|0i:entials**y^^ from the 0££iceivb£ Ediicati^ ^ . 

-;y_TegulatipnSj, the^e 4i£f eren.tia^ls/.''are:: ■ - ' . . ; /^'i;-: 

r ; : with; pupils having^^ s^^ 

V ^ ' ^- ;:^ieducational^^^^ siich a$ haiidicappe^d^ ' .V /^Y^^^^^^^"^^^^^ 
; v ecbnbmiclallyj disadvantaged children ,^ h^ . ; .: ' 
.: speaking chxidren, and gi£te talented ■ childr v^; ; 

- : ren; ^hose ' associat with sparsity .or de^ 4^^^^ 

population,, cost of Jellying, Vor'^^^^ sQCipeCpr^^^ / ^ ' ; "^^^^^^^^^ 

" . : nomi eschar atitetisti ar^^a served/by ; ' 

' ■■•"v •-'^''^-^^^''an .agencyV"-^;;;/. ; : ■ , .v-.^', ■^''^I^v-^. v^ - ^-'^V^-;^^^^^ 

■ i: In addition to legitimate differentials thg^re are a^number 
of hon-legitimate 'dif^^ -agreed wponv 

^ non- legitimate class iJ^ij^^ include property ^.wie^alth v ^ . / 

^ ^of thte district apd'race , ethnTcaty , an<i sex- of ' the children,. ■ ; .:'v 
/ -Although fcoriceptually the JLegitimiatey. non-legitimate distiri 

■ is clear^cutv empirically y problems may develop if a legitimate . ' ; 
:. and' a: .^hoh- legitimate Idiff^^ correleated. Tor (example , v 
•ethnicity, and bilingualism are likely to be correlated so^that 
: !neasures of equity may have troiible differentiating them.ly ; 
" 2 . Children^ s treatm^ . . ^ .: ■ 

V Although choices among the major .categories of 'in^^^ 
and'impacts 'cannot be madev. Within th6 ^iripiit citegoly some sxibdiyiT' 

■ sions- ; are others . Price adj us t ed dpll^ar inputs; and/or 
: resources and cjuaiity adjusted resources are videly iagreed:^^ to be^ m^ 

• .. desirable cpnceptiially as treatirieiVts tha:n are 'dbllar iiiputs . Probr V 

"lems owith ; the::p of ■ vali:d 

: :^nd r#likble; of themt Although this vis a serious 

problem when^: equity iiieasures must' Bie quantified, it is sirnilaf jto 
: . the problenv'^^^ -quantifying legitimate differences among childreriv 
. :A solution .dat^ -'and cbiislr prqblemsr . ^ 
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^1*** =?°^'-P^.^A**® ; 'the relatively clfear-cut conceptual preferences;.; -'-h.-. 
Children's trite ri a . ^ • ■ ' ^- ^ \ 

Univaria,te versus bivariate criteria cannot be chosen without ; 
significisint idisagreement;, ijut "within each " category some relatively ^^^V 
widely, he I'd :,yfilue. judgraejits can harrow ""the choices .. • . ' . . • 
".'a. -Univariate Criteria ■ -. ■ - ,. 

• In previous, parts ,of., the paper, ve halve identified ten uni- • : ' ' - 
■.' \. J./' ' ■ , • • - ■ • . - • • 

yariate equity measures. Figure 1 (Part TID) listed the value. 

judgnfjeAts consistent with each one. One VEtlue judgmeht that is 

fairly widely lield^ that the- measure should display consi^iit ■ 

relative inequality aversion."*. Only three of the measures , the 

range , the res tricted/rahge , and this variance , are not relativijS; 

||lneciualit)r; ad^ ■ If these th^ee measures are ; included, .then ^ 

there are. sev^n r fairly wide ly agreed upon ones to use as univariate 

..criteriaV ' ' ^/\':\ ■ \-: 

r^ ' ■ . two additional value judgraehts that are £ai r ly wi de ly he 1 d ; ar e- 
that all children should lye taken into account and that transfers 
from children hi distribution to thos e lower in the dis- " 

t rib tit ion shduld be taken into account most of the timev If these 
two judgments are c^mbine^^^ with cons tant relative ine.quali 
only four measures remain appropriate for use as univjari ate equity ^ 
criteria* ^^;. T^^ measures are t^e' gini coef £ic^ standard 

devia^tion of logarithms ,. the . cbefficient. of variation, ^nd At1^^^^^^ 
inciex;""; Although the narrowing of th,e/ meas^_^ four jus t " :^ 

named i^ based oh thr^e value Judgments / thexgudgments ; are probabl^^ 

Widely enough agreed a narrowing; :^ : 
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.- ; • >.>'. cTh e V choice ' airtiWg ' mu 1 1 i v ar i a t e me as t 



choice aitft^g multivariate measures can be narrowed byA|pnq^itg^; 

.-■■r^v- ;. '■•.■-1- ■■ •♦' '. .' ■. /. ' ;'''''r'--i^^}M 

;agjaih adopting- the constant* relative inequality, aversion ,yali»e judgn 

ment." The judgment is parti culai'ly appropriate for the indepehde'nt ; - \ ^ 

variabJe vh^^ as ^^bitraj^ percentages of 

a standard, such as propei^ty wealth , as a percent o£ full market, ^^ . i^^^ 

value.,. That value judgment for either the dependent or independent ; 

variables Cor hothD eliminates the slppe measures, leaving the. ^ 

correlation coefficient and the e'iasticities # If, in addition^ 

the judgment "that the measure should be sensitive to equal additions 

in the dependent variable (treatment) is made, tlfen only the elasti-' 

cities remain as appropriate measures for multivariate criteri^.v^^^:^^^^^^ . ^ 

The correlation can also be eliminated- because it is not i\eces.sarily: ^ 

Sensitive to* mrfdn preserving transfers, while at- least one. elasticity - 

is sensitive. There is probably fairly' widespread agrefnient on the 

equal percentage Value judgment on either the equal addition or mean v 

presefving ' trans f er one as well . Therefore we conclude that slope 

measures and the correlation coefficient can be eliminated;* and that 

the elasticities are the preferred measure. . .-^^^^^^^^ : 
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::-:v|:-rf;^:;.^The^ ^as '■ejcecutive- 'for' vV-..^ • V 

^•CmgreS in^e a number- ~o£- very Vs^peei fie. 

■'-■>diE^c:i^io!hs"'^'^ at one 



'^ (^ua^if iab le measure to apply acros $ ■ 1 states . ; Those dec is ions 
:^on^ith=e- tie £ini p£ the -grqup ; thh ti^eatment , alid the: cri terib 

V a te ; £ly '■' s umma r i ze d h ei e . , ; f 6 1 1 qvr i th e ■/ s unrniajy , th e ; a 1 1 e r n a^ j . 
: tives hdt chosen by the : Of fic^ ^f, Edi^ca|ilon are dispussed:.- During 
,th9 : discuss ion; va^^ judgments iinvolved^in Office of Education :^ 



:.y,choic€?|/;ai^e - '^ : ■■ ■ " 

^ ; . I^^^^^^ at. the stsbt .b£,: t^ -that; the ... 

-jdiscussibn o^£^^^^ Education decisions ajid ch^ in this. • 

; . rej)bft* is ^in thie ;c^ of^the concep|tual framewo in 

- Pa^rti vl V ■ are not evaluating the ex;^^^^^^^^^. 

t en t ■ to w^^^ the- Office q f EducaLti on ^ did br did no t follow. Congr es - 3 ■ ' 
^ sional int|nt- a^ stated; by the: :5d(2> cTf ; P • i^. , 

- y 8L^ 8 7 4: as amende d by :P . L . , 9 3 - ? ? 0 . \ ' ^^T^hefre f or e^^ome af th^^ de ci s i bns '. 
we- <ies cribe -m^ e ones that - we re. neces s it at e.d by^ .of \ 
■the-y^l^w and^^: a change in^^tliat ; . 

1 aw . ■ - Our - i)urpo|-^Tin-: t : tc^ evaluate the. FEDM in a v^jy- .1 . ■ : .; 

-brbad; 'cohte^ v .. : . ■ .' ■>';■ , ,.• ■ -.^ ■ ■'•^ 



A/ Decisibns onvthe ■ Groiii? :V ^ 



• - In its . spetiljpiciatipri of the ' Federal expen^itur^^^ 



i^.measure , the b$£ii|e;vof Educiatlbri Chercafter OjE) uses a chil<Jren* s 
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group . concept ratReT than either a district , or a household, concept;^^^^ 
The district: iis . an alternative .employed t>y many school finance 
scholars in, their. evaluations of the equity of individual state - • 
equal i>:ati on p In an individual state evaluation, especially 

-one cpndiicted f or^ a state legislative body , the district may be ^ail ■ 
'kppropf i ate toi t Oy^f arialysis if 'the impacts on, the political jurist -."'l} 
dictions relevant to eaqh legislator ar,e to be highlighted. -At the ; :| 
Federal level, the int.ra-state "political: cons not as* 

relevant aind the chil^ren^ s r^o^^^^ The choice 

betweert the children and the household contept is a :yalue judgment . 
and the lack of consensus on the preferred gro'up is possibiy.:re- ' ' 
f leeted in. the OE Vs specification of a Federal, wealth neutrality . 
standard to be used at the discretion of each state. 

Further specifications of the children's group made by 'tshe- 
OE include the exclusion o£ all non-'public s,chQbl children and the; 
specifications of the' definitions of the pupil count and of the / 
appropriate ways tp combine data oh pupils in states with a. yariety . ■ 
of school district types. The OE^s decision on pupil count has 
been to allow each- stite to use the pupil count it employs in its ' . 
- s tate -aid program and if , the state uses a pupil weighting or other 
system to account for student dif f erehtials / to allow- the state to 
choose whether or not' to employ the system or selected parts of it, 
the state is to choose between pupil, counts corrected for different 
tials and those not corrected on. the basis of the one that yields . 
the most favorable value of the equity me^s^^ ^ . . 

. The OE decision 'on . different district types is; again to 
allow each state to choose between two alternative^, the ohe most 
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ftavorable *: One to ignoH 'idif ferent iistfict: types.* v^' ; . 

: arid -the. second: alt e^^ to calculate wesiglated average: o£.t]Te;:v ; 

fj^quity meas^^^ separately for each district type a^^^^^ 

■ weighted- by- the prop^ort ion type".- . The /OE , r V 

^s~5umes ! tllat' - the s econd a 1 1 erna: t i vd;;'wi,i 1 be adbp t^ d jLn ■ mos t cas es I 
V. . By allowing the states ■■ep. make their own choices the pE eschews;, 
• the de cis ion-making ' rOle . At the s ame; t ime : it es chews the . poss ibili ty- 
; making cross, state' comparisdns ; on a ■consistently defined, standard. ., 

In the rest of this section we brief ly discuss the . different possi-; . . : 

b'ilities for choices of pupil counts an^'comlJination^v- o : 
. dis-trict organizations With, the bbjective of identifying the kinds ;: • 

of d^cisioris/ that would have to be made if a. consis teiitly^^^^ d^^ 
Standard were to be computed for all states . . ; . ... • 

1. Pupil Count. Alternatives > \-„ y y- ^ 

; ' Pupil count measures.'differ depending on'the basic pp^^^ 
. •caimt and depending, on how. pupils within the basic population are 

weighted. The basic population counts can be a . membership-based, 
• measure or an attendance-based measure; The membership: measure 

includes either all public school pup;- is that a district must support 
' , financially if they choose to enroll Xmembership) or all public 
'■ school pupils that a school district must provide With services if 
/. .they choose to enroll (enrollmerit) . The attehd^ance-based measure 

is calculated from the number of pupils in attendance on a certain 
„ day (s> during the schooi-year. . Attendance counts will: neve i\ exceed ■ 
' .Wmbership counts and will almost a l^fayis^b ideiitifi- _ 

Ration of the gainers and losers that .result :from a 'choice of one.. 

measure over the other depends upon the re 1 at ions hips between: the ; . 
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:^lternative measures and; districts or pupir eharacteristic 

• as urbaniiess, percent o£ 4isad,vantaged pupils, etc. Por example ^ 
larger urban school districts usually have a high absentee .irate .^^ ^ " 
Thus / the pupil counts in these urban districts will be higher /; 

^ .compared to other districts if a membership rather than an at ten- 
dance based figure is employed.- / . ./ zT f 

Given; a decision about membership-based versus attendance- 

• /biased: counts , further choices: must be made about relative weights ^ : 

for different categories of pupils . The^^^ w^^^^^ be constructed 

as simple miiltiples of 1^0 or they ca^^^^ be translated into classroom 
■ or instriSctionai units. * In the latter caseis , - standards are set v 
for nuiT^rs of pupilis (aftd fpr :tea:chers) per; classroom or instruc- 
tional unit with^ the possibility, that th6 standards can vary ^across ' 
different categories of pupils. The value. Judgments involved in V 

: weighting systems depend both on the categbries of pupils chosen for 
special weights (qualitative decisions) and on' the actual value of ; 
the numerical weights assigned to the categories Cquantitative.-deci- > 

^ sion) . An alternative to the current OE procedure of allowing ivide 
.^ discretion to states on how they weight pupils' is to develop a uni- \ 
form weighting system to be .applied in all states for calculation 
of the Federal equity measure. This alternative jnay or may ndt ^be 
consistent with Congressional intent, but is is not as far-fetched 

- an alternative as it might at first seem to be because of the in- 
creasing involvement of the Federal government in the provision of 
•funds and/jor .the issuance of regulations for two large special;, 
groups of pupil? Title^ I disadvantaged' and handicapped. / Currently 
there are data on a nationwide basis , for Title . I eligible pupi^ 



soon there Wrir also data on handicapped pupilsv T^ data 
.could be utilizecf^ wording oh both pro- 

... grams - and now .using such weights to establish 

uniform- weights for these -two groups V If this were done then, all . • 
states ;COuld be required to include the categorlcals/ directed; to 

■' these pupils; in th^^ for the pupils in . V 

; ; the denomina^^ calculating the Federal. measiAre. There Would 

npti.- p£ cours^^^^^ be, any need to specify that the uniform, weigh tsV be • 

. 'used in the state program or. that catego^r^^ necessarily be 
esitablished .for the two groups by a state. '^ T^ only .requirement .. 

- woijild in the ca.lGul?Ltioh of the Federal measure* 

2 i Alternatives^-^ f^ Measures for Varying District 

0rganx2ation Types ^ . : , . ' . . - 

. There are, at least three alternative ways . to calciilate a . 

single^value for ah equity measure when a state iS: pomposed of 

■varying district types . .An example of varyiiig district types .i^^ 

the division of a state into. K-;12 Cunif ied> , ^E-Sv and ;7-12 distr 

the OB choice of separately calculated measures, that are combined 

with weights equal to the proportion of pupils in each district type 

is one alternative. A secdhcl alternative is to ignore district 

:..;.typ^es: and calculate one measure b ased on the .expenditures p pupi 1 
regardless of district origin. A third alternative is'^tp construct 
fictional unified district (K-12) for all districts by pairing all 
non-unified districts until K-1.2 comb in at ions , are achieved. 

The OE alternative bf/a^^^^ average of the separately 

j^caiculated measui'es is. not entirely satis factory because the 

Weighted average is unlikely to yield the same value of the equity ; 
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measures as wowld/ result if . all dis tijicts were, unified. At ;the ; ' 
extreme i£ ;;e;ach district were ^^^m into a unique type ,, the ; : 
weighted measure would be'-z^ 0£ course,^ the measure based 

on unified districts only would not be sero, . In general an analogy V 
can he drawn between the variancis of a sum of two yariables and:^^ ^^^^^-^^^.^^^^^ •, 
the weighted. aVerage^^O^^ Jii'st as it is incorrect, exc-ept . - 

in the case of independent random variablesV to equate "^he sum pf ^ ' 

• the variance of two variables to the variance of the sum, thereby 

• ignoring a positive OT n so it may/ be incorrisct 
to sum the equity measures for mult'iple district types therejby ig- 
ndririg the "between group^^ 'interaction. , Th^ OE measuris for multiple p 
district, types may be lower or highei? than it would be for one dis- : 
trict type, but it is unlikely td he the same. . \ 

.The second alteimatiye, to ignpre^^^d^ dijl||l^r^^ * 

is problematic if npn-^nified -districts have different, average levels 
of expenditures • has !^d '^y^^^^ 50me appropriate differentiating characr.. 
■ teristics Csuch "as grade; 1^ In' such, a case the . 

unified districts will average out the difference but the non-unifxed 
districts will. not. The 'third aiternatiye of fictional combinations • 
will be difficult to achieve in practice- , due to non-^pverlap^ 
district boundaries. 

3. Summary V 

The OE choices can be labelled '^pluralistic'^ in that *they. ' 
allow diversity dependixig on , state choices . The problem with such 
a pluralistic approach is that each sitate may be evaluated on a ; * 
.unique standard, miking ;.cross- state . comparjPsons difficult . the 
problem .cinriot at present be entirely resolved both for practical 
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data "reasons .and because of " a conceptual lac); of development, with; ' 
•respect to weights,. Some recomroendations on ;h'ow to progress, some- 
what further in terms of comparability across states ar^ discussed ;. 
In fart IV// \ * ''■^ ' " ; 
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B. Decisions on the Treatment ' 
. This section will follow the same outline as the previous one 
on the group decisions . First, the OE choices-will be su».arized,. , 
and then alternatives to those chiices will be briefly enumerated. 

' The OE- has made four specific cl^oices' that affect the measure- 
ment' of the treatment. ' First, the' .treatment can be specified as , 
either expenditures or- revenues. Second, the, .expenditures or- 
: revenues must be current and thus 'cannot; include outlayffor. 

' capitar or f oj. debt service . Third, Federal .funds accountabak^ i , 

■ ,tiiw Federal government (such^as; Titl4,i;fundsD. c^not ;be in^ded^^ . 
-F.urthJ revenues or -expenditures; *aken *nto,consider^^ 

: st«e ^id progrW that are . designated S^^^^ 

can bW included-or omitted, wholly or partially, at the discretion 
' - of .the: state. : ThSre are; a^ number- of .alternatives!- tb^ each of these > . 
' chbices ;&«^" those :alteriativesi .are discussed:; next . 

Revenues or Expen ditures :' 
:. When the :i,llar measure^^i close to , total: a^Uars there is : 
little difference between revenues and expe^^^ 

subtractions from: ^ «tal; are to- be;made .there.Mll be differences 
•,. in what can be eliminated -depending on..%^^^^^ 

- : :4itur*, measure: is used. ■ .^Revenuislc^n usually, b^ .^amlned^y ^outce,^ 
-:inciuding local, state, and:federal sources. , These individual 
" sources can be divided further by : type of progra^ such' as general 
-:rand categorical for state sources or TUle 1 and impact aid fo^.^^ . 
%ier.l sources. Expenditures can be: identified- by purpose .uch^ ; 

■ '■ ■■■ -:.:■-::'.:--'...■■■. ■ -v...^. . ...IVO,,..-" ■■:.. ■:, -.:■-;:-;.:; ■,:--^--: ;•- s?:'. 



Is operat liig > ; debt sein^^^ and ckpi tal exp,e The operating 

• ; exp:enditures^^^^^^^ can bis /further d 

A utilities and laainteriance, trans^ service., e tic* Arid 

^instructional expenditure^ be-fiua^her sUbdivided^^^^ 
' dbll^^ measure is fairly comprehensive^ but ^in some stat^ 
revenue and. expenditure data vi 1 1 be . needed f or calcul at ion and for 

• / that Teas q^^^ i is iricorrisct to say the. two are alternatives b For : 

example revenue data axe needed to eliminate Federal fund^^^^I^^ 
^ able to the Federal government, and experiditure 4ata feay be , needed 
to eliminate debt" service if deljt. se^ revenu^^ are combined 
with operating revenues* As Smother example, if there is both a 
st2tte and local contribution tojt^ the local 

jlcbntributibn is made" f r om ' general fxirid, then in order to 
eliminate .transportation from the OE measure , revenue dat?i; i/ould 
be required for the state contribution while expenditure data 
woul^ be required for the local contribiltion. Although OE 'could/ 
consistently require either an expenditure or a xeyenue measure^ 
.^^ tibere would be no purpose unless < a much narrower ^tt^ liar measure ' 

(siich as instructional or classroom teacher 
; use^^r^d' in so^^ cases the-specification of one or the other would 
inake ; impossible the presently specif ie^^^ inclusions and explusipns!. 

Z'. Current Dollars '7 ' - ■ : ■ : ^ ' 

;The obvious alternative to the iise of Jra is to. 

-include dollars spent on capital as well to already 
^j^clude experid^^ on maintenance of the capital , but; all other 
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1^ asiign a dollar value to depreciation and to capital' s/:rai:e ^J, / 
of return (opportiiirit^ 

dollars, would exist . W xhis- is. beyond the \st&%e^ ■oi::^^^^^ 

irt / the-'tKoices must be made among . available in^opnatipn on„^^^^:^^ . 
.^iiptal outlays and de^^^ service.; / Betx^een the -two, debt 
is preferable to capital outlays because it is not a^: lumpy and; • 
better approximates the value of; thfe s tre am of servi ws ovjt time ■ • : 
yielded by the ^capital . Hox>rever , debt service is; also an imper£^f:1^; v 
measure -because its yearly time sequence is sometimes determined 
by f j^ctbrs ptherVt^an the life, o^ investment^uir^ased and! its^:^^ 
ra;t:e ..utilization. . : It Is. possible for example for one;^schobl.:^ 
district to be Using the services of a -building for which it has ,; 
; no debt: service , while another district makes large debt service 
paymenlfs. oh a building that Will exist long after the entire debt 
is repaid. The use of debt service to represent cu^xent capital.^ 
utilization is clearly not very accurate. vCbnceptually,- there is. ; 
a casev for inaaudihg the use of : c kpital .seryices': in :a total .^urrent r 
dollar measure but.;the available-^^ . 
•s:. Accountable Federal Funds an d Cost Differentials.. . "^^^ , ' 

\ - Many of the revenues or expenditures identified as^ accpuntabl^ 
: Federal fund^ and cost . differentials are also l^nown as categoricals , 

bed^US e they are ^vailab le for certain limited categories .-of exi^en- 
: ditiires. .'The .OE regulations. alloWv^ates wide discretion oii^^^^'i^^^ 



, . ■ ...... 

tp' include or .exclude these fundsr:except that accouiitable Federal 

funds must "be excluded. This discretipn is -fafrly; clearly in^^^ 



to;?l5:^; consist lak, : Section of . iP.. L;. - 81- 874vy ' v. . 

as; amended 'by; J^.l; 9 St 380 . This: section reads in part : " v*^ ; 

/^The terms Stale aid*: .a^ Ve^qy^alite -expendit^ . . . - ^ . 

; -^ J . ' ; as Wed iri^^ the; : . ; : ■ 

: ' • . : Commissioner' l^y;* regulation a£t^ T ' 

. Sta^te -and local; educational agencies af£e:cted 
; . ' . prbyided that j the rterm *^ 
, shall not be construed^ 
V -a program of State aidVf^ public, education ^ - . ^ v . ' 

which provides for taking into consideration, the ; 
a(Jditiohal.:cost?^of p public education • >:■ ■; 

for particular 'groups or ;categ9ries.;o in • 

. " . m ^duea^tional ne:e<is of 

chiNjdten as -handicapped children,^ economically 
disadvantaged, those w 
and gifted and talented children.** 

'The purpose of this report is. not to determine, if the. OE hasi ■ . 
followed Congressional intent nor yto determine if the OE could -have ;/ 
chosen alt.erhatiye ways to intei^Jtet Congressional intent . ; The re- 
port Vs purpose'is , rather, to evaluate the FEDM in the 'context pf / 
a conGeptual frameT>^ork, as devSlaped in the first three parts of • 
the report.. Therefore the comments; we make , anyplace in parts IV - 
and V or "the report ahd the ideas we describe for pbssible mpdifi-. ;. 
* cations of the FEDM and its use, may either be capable- of i^ 
• tation by' the OEot they may tequife that-Gqngress change th 
language ^.of Section 5d(2 j • Again T>fe do not purport to have studied 
v .thie extent to :w^^ the OE followed Congressional iriterit^^^^a^ there- * 
fore* none of our comments should be construed to reflect on this issuev 

A. more cons istent treatment of categorical type funds across *v * 
states' could be effpcted if. a 11 s uch funds were 3 ith.e r inc lude d lor . . 
; excluded £r if the same ones x^ere' excluded (included) for :-ail stat ps • . , 
^^The consistency is a serious one for two reasons. First, s tut i%s 

■ h constrtjicted state finance syst^i?:s, with ^differing, shares of ■ total 
dollars in categorical (general) cla.r;si£ication3 and sometimes the 

' ■■■■ :■■■';.■•■■.■>■ - '■■■.:''/;i..2 

o ■■ - ■■ • • ■ ' ■ ■ ■ ■■ ■ ■■■■■ ■ ■ - ■ ■ ■ ■' ■ 
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. -reasoning bg^ has beWn -aii equalizatibni^^ 

• :equali 2a.tiW motives ,pla)/ i .^^ in the' cons true tion^r ■ 

-^f catjgoricaV 

-good c^e->^ 

•j^re- cbnsicared togethe.T.^i 
^£::the Inconsi^^^ 

heightened by ^^^^^^ inppnsis tehcy in the, triatinen^ of categoricais . 

eategoTi calS : and: pupii weights ^ten ^ tq the;same- clas s if i^- 

: tipns of students and if a stat^ choose^ but not the:^ 

others. difficult-to-inteTpTet -equ 
; - T^^^ ^''^^"^:^^^r.of accountable: FeW^ 

states :haVe - built their own finance systems ^in ^response^-t^ 

Federal funds . In nios t ca:ses.,^such. as Title ■ I , it is illegal for ; 
,a state to Vve less state aid; than it would have ;t^ith^ut the 
.Federal program, so even if a state has nvahaged an illegal substi- 
tution of Federal aid in place; of. statejaid, it is probably still. : 
ajppropriate tjot exclude Federal fund^, from the calculation ; of the 
FEDM. .^ Tlie i>roblem arises If a state ha:s set up a weighting system 
and its >wn state ' aid: dategoricals in such: a ^ 

pupd:!^ vare : treat|i d equi tab ly fr6m' the : s^t^ point of >^i^w on^Ty^ ■ 

;i|;;Federai:' funds- are "included, m regijlations allow flexibili^yi 
in the pupil count used in the calculation of the equity measure 
but ; as discussed previously , ^altjiough possibly consistent wltli thb 
law, this causes inconsistencies across states and between nlimera-. '^ 
tors and denominators of the expenditure per pupil measures. 
To. some extent, then , the problems of how to treat state "cos t 
differentials" , pupil weights , and accountable Federal funds are 
interdependent. , ' ; • ■ ■;X'7^ 




. ;;a,v :ad4iti«n« ;pi,iVle™: arising irom iKkt 06 has- b^Udly : : ^ : :^ 

■labened "cost differentials" ic ii,.. . 

. , . . "'^^"is that price levels for educational 

resources .ay ;.ary „ltU,. i^^ OE c»ld. re<,iire that 'k 

pri« .i„de. he developed f„r;e».h state and the^^ 
,b^J=«culated on:^the basis Of price/ adj^^^^ 

ThevTelaistJc possibiait, Of such an ; alternative .d^ends on l.d„ ' • ' : 
OuicHlx - the technology of; price indices can 'be: perfected; : ^li i^-. ^ 
•Wortant,to .ote that the proble^/is, one 

P"ce differentials .::inters,at. ,pri« ; differentials, ^ih; not .f f.ct 
the ;e,u.ty: .easures M a relative inequality av^^se Measure is W 
b5cause the.bet„een st.te. price lever differences are ' *,uival.nt ■ 
to equal percn^age, increases; for alr^treat^ent^' in -a '^taW'"^ ' ' ■ ■ 
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C. Decisions . on the Criterion 



Th| Federal e^tpehditure disparity iheasiire defined '^^^^^ 
'is the saine ;as the mea have iabeill4d the Federa.1 irahge ' 

ratio; ; The value judgments involved in its use are listigd^ l^^ 
Figjfere l and summarized here. • . ' v v^^^^^v 

, ^ Value ' Jud^ in Vse of Federial Expenditure : > 

Disparity ■■'•Measure. ■ ■: ^ ■. : 

, !• Some the piipils are^^ot^^ account^! - 

2. ;Improvement is not aiwa:ys shoVrii jfor^^^^^^^ 
"•transfers. .". 'V.-:"- 

3. There is d:p^reasing^ absolute in^uality aversion ^ ^ 

4. There is constant relative ineqimiity^ aviersion {no ■ 
sensitivity tp equal percentage inCreasesy ; 

5. Changes at different levels of the distribution are 
recprded different-iy/ , ^'^ V 

y . 6i Neither the mean jT the inedi^n nor all levels is used 
' a basis of comparison, ^^^^^^^^^ ; 

BsLsed on the discussion in part 17 on. preferabie charactefij 
of criteria, we may note that the Federal expenditure %ispar^y 
measure ^exhibits two of tlie less preferable fehafacter is tics* F: 
it does not iiiclude all the pupils in the^ measure. The j ustif icj 
tion for the exclusion, is that , the tiails of a distribution shbulc 
not be overly influencial: in a jneasure. There are vhoweyer, ' dthe 
ways ro circuravent the problem of atypical tails ^namely by the 
use of measures that giv^ less Weight to the values .^^^ tails. 
In addition, jnany people consider the lower tail/ at least, very 
iiftportant. Second^ the Federal expenditure measure fai 



:to :sh6^^^^^ unless, the 5th and/or 9Sth 

^ ;i)ercentn This is a somewhat pieculiar; 

■ iu^igment becaus^/ attach 5 om^^ importance to , V: 

■ piipil^^^^ drst:Tibution and pTdbably in at, leas^ ■ 
■v;the:^lpVeT;-.-^^ . ' 

The biE^has 'aifn^mb^^^ alternative eqtiity criteria frora^which ; 

7 .to :cho6sei Th(B5;e lllternat^ all ithe 'uniTagriate mie^^^^ pre^ 

v^nvibusly; dis (s^d Figure 1):.' The alternatives . ^may be ■ narr 



< tp thdsfe^^W^ tiirl^vP^®^^^?^^ Tela- 

• . tlve^ -iiiec^ oi all piqiil;s , and sensitivity 



meait?pre^j^^ ^ trans £ers V; There ; are four meiasures ; that 
s^atiSfjp tK^ 'those beefing thfe c6je££icient p£; _ ; 

i /the'^ ' £ £i ci en t , th est aridard de vi at i on o £ lo gai^ - 

;:ithms ^ -and., Atlcinsbii-'^Bv^ index/,:.;.' v-.^ '[ -^^^ ■. "... 

. £or the criterion is tlie Way in which equi-^ . 
table and irie<iiiitabre si are determined. . This decision is * 

; really composed o£ .t\vo separable issues . Fisrt, there is. the issue . 
of- Which states' are si|£f icient ly equitable so that they may include 
impact aid as local reveniSes , second, for states^ 

some portion of impaict iaid ^3 local ' revenue, there Is the question 
of "what pottibn. ■> '-^.^ 

The^ existing re treat these tuo issues separately . 

. 'drily .states that exceed the 25% cutoff, for the F EDM can coiint impact 
aid as: local revenues. Howi^ver, the portion of th,e impact aid that 

^an\ bW -so^ determined by a different criterion that -is ; . 

.. described in the- provision dfr the law that; specifies the use of ^ 

■ •'■ ' ■ ■■ ^ , ..^ ..' ■ - .■•.^ . 

eqtiali^jed local'- revenues' as a piercent of total revenues. 
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y. I>. ?GonGl.us xpns: 'Abovit M Oe' Declsl ons On 'Equi ty :Concept ion. ^ ■ ^' J' 

r|jiieiasure ' ^re; the ■ ortly;, ones- that, are reasbnahle ; ini th d^ta: S 

: A^^^ -^■''^Mc^ P i: ;cqn:c ep t ual; deve 1 ppmejit • rpr ex amp'l e , : in ; thi s -'My'S:/ '', 
\': Ca t^gory ,a re : t h e ; alloy an c e ' b £ ; e i th e r ' e^p.^hd.i turn's If (>r cap i;t a 1 .I^t 1^ 
V Pther specif i cations are not . so c le ar - cut ; vefi: - the . a 1 1 e rna t i ves, ■ ';:rf 
;a,vai lab le . : Three aspects of the regulations iVi part icular s tand Dut'C 

^inv need ^of f u^ther;: th inking ; ' ' The three ire; the c^it^riqn- ' the i . 
■applicati^^ o.f yth^- criterion in. a non-grMu-ated wa^^^^^ the\ vrde - ' v^' 

.^latitude given the states to include or excltrdte e^ 
and;.puBii; weijghts 

/ ;spect ; to their intended, and:uriinten;de^'^:ihcertti W:;ef £e 
- lat i tildes ^ on : GG^^^^ 

to- manipulate their state finance systems in order to score better - 

:.^°^,,-^Ke::;JJ|deral^^^ 

.avalliablev J.^^he. n P^o^ressif^:^- - 

in states' mpst^an ne^d. o^' it^^^-^ 
-altjlqiigh it' must be recognized that 'the enCouiagem^: of equity niay^^:^ 
ynot:be/^ :goal of-, the program. Many /bf the aspecti of the rfe^ulatioris; 

•^^K^"^^^^ ''^^^^ P^^^ will/be Referenced :in the ■ next" one when^ 
rreconimendations are presented. • ■•: • .• 
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VI • Re cbmtnenda t ions 



^n:;this/;part of the p aper . we dis^c 



f th^t follow from^^t^ Pre^^ious atialy 

•i^ equity^^ to^ have >een discussed. How- . 



EKLC 



. eyei^V £br the most part; the recommenda fbc^is on the. 

. -disparity measuTes in general and the FEDM in particular since V . 

y these measures are the 6 verriiiihg goal of this report ; Before we ;| 
dis cuss these specific recommendations , a brief comment on the | 
selection of the jconcept ions of equity to incl-ude in Federal regu- 
lations is presented. ^-■-'■'■\"'.v\ ' ;. ,. ■"'^ 

.ip^ceptibns of educal:i^ can be formulated by selecting 

the group, treatmei^f and criterion that comprise the conception. 
One of the ma j or conc lus i ons o£ this -paper is that there, are nainy 
conceptions of equity that can be fiformulated and that each incor- 
'pprates nunierous -value j udgments A .summary ipf the. yar ipus comb in- 
ations of group , treatment , and criterion was . pres ented in Figure 3 
in 'Part V. Our. reconjjiendation regarding the various conceptions o£ 
■equity is that OE should explicitly identify the de'cision process b 
which certain conceptions are included in Federal regulations and o 

■ conceptions are excluded. Since the selection of a conception is a 
C Ho ice among value judgm^-ts, we are : recommending that OE .identify 

, procedure- by which they -select among>;^t|iese -value judgments . 

Once the po'ssibility is ^tecognized that multiple, concreptions n 
..be called for, even after applying standards expressed by Congress- 
the courts, . OE. will be faced with the problem of utilising two oi % 
■ ■ ' s t andar ' ^ t .: t^xe "same tim^ . . With this possib ility in mind' two ;. : 
additional recoaaiendationS' '"are-.'put >fbrward. IB 



tibiis :jt>f ' equi/y , • OE should use multiple measureS::'and should ' 'r'-'rj^^^ 

■exp'li^^' d4ci:dfe-|whetlae r to usW ■ th^m • al t erpat iyely;' {s atis-fy pft^^^;/. 
;oi>" ;tK^:;;;cith^ once) ;oj in parallel 

:(s at'i^ fy oiie of thi-e e for 1/3; cr e di t ,. two o£ thre e for. 2/3 credit , , , . • 
dtc . ) . . The op/tion to use the measures alternatiy.ely is '"^^ • , ■'''-■■}f 
pluralistic and the least 'demiariding since it aLllows^ greater ^^.4^^ 
cretiori to the states and does not centralize the decision-making^^^^ ^^^^^^^^ v ' 

iuthofity^ The simultaneous Option i' w^ the most stringent, ; ' ■■■"'0--^ii 

- - ■y"-'.-:''^ :.: •^^ ■-■'^ -'V- ■ ^■ ■ - ■/■■■'■■■■ i:'-' .v^l 

might be appropriate if the conflicting conceptions are all strongly 

held goals . . TTie par'^ 
|;> and simultaneous . ; Gbraplete equity on all conceptaons is; not required : 
Itpr ''icredit" as in the simultaneous case , arid equity on one concepr 
•tion; does'^'no 

natirtg case. As - the. law is currently written , the consider at ion of 
these three options will interact with the proportionality require- ' 
merit for equalized local-reyenues . / • " • ■ , 

, I S.ecbnd , there is a heed to undertake;' c^ emplricar'vofF .rr^^-rr^- 

in brde r to me ure the • ^rsbable . extent q£ actual ^ ^athe r than hypo - . 
thetical conflicts resulting from choices The school district 
models, of Part Hi! highiighte'd many potential conflicts , but .the 
data were imaginary and in fact constructed to. yield disagreements 
rather than agreements. Actual school district behavior may yield y. 
.substaritiaily less conflict than is present- in the ^hypothetical . 
models . A 1 1 h o ugh e mp i r. i c a 1 results xVould Be helpful. We register -;. ■;. 
one caveat: conceiuj^ng their potential use. Data on past behavior. 
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:^';--'-iutuiJ-aridr^tiii^ 

•'iv'-::by .theories- ^ 
; •• overridiivg-determito^ cohceptiok choicies , T^u^ 

■Otlierwise we' may find that; t^^ 

; hot y iki confil^^^ .^"^'^'^^ : . ^'^^ ' 

v : ani; a: agreement, may turn inadvertently 

into a value ijudgTaent choice . : : : : ' 

■'■Re 

■ ■ it app^aT^s: likely lAit i disparit^y / 

■ - ren will be utilized in FedeVal regulatibhs . . Vflth this' InVmnd, 

X-the-^cpmendationsre^ 

presented in four sections. Tirst, a series of 

regarding the: grou^. treatment, 'and -criteria -in^t^WDttWe ^. 
i ■ ■ Jorwa^. ■:.T1« second::set of recommendations ; is related the; 
iisue of inter^fate cbTOarability.^. 

value of thecriteria as a .cutoff is discussed ind- alternatives; 
' - ' presented, rin^lly, a set bf recommendations ^is.putvfo™ 
: > ::si^gests' additional ways to;^ 
y conceptions. ^ 
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>;-::-,-,M(Basur^..^ , ,.' ' ^ ■ . " • 

vii> Group. -. /. ' ;.\\V- . . ' '/V' " ', V' -l-V' 

/grot%f or'any; PP:EDM tile; ,FEDM. . ; Not;.. only, .are' children ■ the,; ■. ■■-^ 

';.^,r^feSed /conceptual: ^e^r^^ 
^^l$hpuid> be calculated using tlve 'chndrei^^ C 
'/cMed^ilunlt/o 
>each^ district in a 
■^>-ithe;dis:tri<:t'v;hen 
!|fcre:the focus. ^ 

:r;the;FED^ra^^^ 
^vusing the^^clkldrei^^o 
::iif alternative or- additional, d^ 
- they 'tod 'Ikoul be cal CAflat edr in : this .way v./ " ;- • ' v 



' 2'. Treatment : - ■ : ■■ : . ' 

; :':iireement, about' the 
v::;o£^lriFuts,-Wtputs^ 

..agreement -that the' measu^^^ outputs 4s ^ difficult irrd^^^^ 

;.• -^in^asurement. of-, iiipacts; almost impoislble given, our pre.s:eiit; :st 
: knowledge, and 'skill ^.\^IeasuTe:ment.:p.rdblems are;- geripr ally not^ ^^^g--^ 
mountable - and for thai ' reason Me recommenf Continued support of . ■. 
e«ort^\to Work toward' s 
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3. Criteria ■■; : '- 'S' ■ S 

:-meas:ixr e b:ut 'at; hasj'eliminlted' ,sey ; inember s/ :o f : '^^^ . P^^;;?^^;; 

: Four per pupil- :e^^ 

^•pr^ijile^'S:-|He 

■Wasures '^ar.^^^^^^ 
the: standard deviation- 

•"iecbmmend:^hat.the- 6E co4^^^ 

nfe-asures in place^:^^^^^ 
: meAurev^^^^T^ th. laeasures .the: gini :cce££icient and,t^^^^^ 

•xiexit of'variatidriy are:^ 
/ ind- wbuld not^ 

:::index and th^' standard/deyiatiin ot^^^ 

;and - f or that, reason possihly more : difficult to. introduce, .Further 
Imore. tlre^standard^ devial^i 



meht .fqr,.i^ the very high end of .the.,;. 

'■;kistTibu4ioi?^ahd .may- be. unsatisfactpryTf^^^^ 

.;&k-.insori.'s .Ihdex'mlght be. x^ofth the e'xtra ^eicplanatory effort ... . 
.: ..because . 6£ -its ' f le^^ set'ti.ng. e.xact value .judgments and'..- 

;:|' because .it. migh^^ a household. measure as well . , • 
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:;\:i^nSpn/b^tween'-the;lS€<i 

^ in-t o punt and . tKe , : des i ; t o , de s i gri re gul at ions that i^aye . ; ^: p , 
' ;meatting ■ in - their ■1974; reports "Public Law^ 874^^.^^^^ 
ization. PlWs : 

Section 5 Cd) (2)", the Library of Congress recognizes this tension " 

rjin i:he; set ting |3£^-.e^^^ 

s i'oi.. -is"- als:b ■. pTeseht-''when.r^he:;^ecis ip^^^ >ow2 1 p/t ak^.lnto/ accouiit 

V;-s1:iident/:n6eds, and ■ State; pat dgoricalS'; are;: \ 

'■:-^-[---:^^-^ 

JwlvichGt^^ regard to studeiit 

■ needs*^|fciA cdiints , and state cate^oricals . the law does ofier 
' snecil^pui delinks on this issue and; ve are: insure whether our^^^:^^^ 

■NeyeJthelessi the' issue i ^^W: 

'Matiahs: and/pr /;the;:^l-aw; ■ r . V:. .V. :V;;■;■:^ .:V;;.:-' ; 

; ; ; I Really ■ the tr^at^ent- would include all local arid s tate 
pei^^s federal), revenues or-expenditures (including sll^^^c^^^^ 
1 ■ cals) , and pupils would be : bountefd. and Weighted :on^: a ^ni frpiR b.as is - 
.kpross States./: This ideal i.s^;;n^^^^^ preseritly possible be cause v^he,;, 
'-^qSritltatiye' ^nd'^^6 jome extent /the, qualitative di^^^^ 

weighting systems are^npt wl^^^^ As ari intertiiediatej 

,;^,step:';it4^^ 

i'ts^ bwn: choices^:^^^^ 



Sci'i^&i :. and tudei^^^ 

:-^gdricals^'^kre itic^ but^'npt-.us^e^. when, -t-hey 'aie^yej^ptid^^^ , ^ 

.■FUttl^^ pupil me i^ifres are iriclwied in tlie 

&i'cuiB4iqn^'pi-:t^^^ . dis|iari ty :;ineas|irey. they. .sbQuld^be ^-aln; integral 
;npt;':a.^^ei^ii)li^ral, part'^ 

would begin td move toward an irtterpret>ble measure where the v / , 

/■treatment , and" the . •• 

if .not acf6ss\ states ." The procedure would; at the, saiiie/ time , * ; ; ; 
■eliminate some of the discretiori for manipulation which p > 
serves as art "iticehtiVe to construct; school f inance prdgirams so that; ..r 
■at ieast one toiabination- of treatm^ -and -pupils will .score high on . 
'an equity measure. While, it .iivay seem -fa rfetc^ 

Instructions a state could construct a. weighted student measure for < ,/ 
'^^vi0''$,mall^'' c at^ldf 

■ weightiiig scheme, inJ^^the:: calculation of the disparity/measure ; The ; 

. reconken^. change could b easily implemented by simply removing , 
the total discretion the states now have over both treatment and 
pupil courif lit ills a^^ --v --■■^^■■^■^■--■-^^^-■----.'■^■■•-.^ 

■ In order to increase inters-tate -.oraparabiiitS" and utilise -.-^ ■ 

: as broadta^ measure: of resources as T#$^ible by including categori- . ' 

■ cais or special cost differentials" ifG^;,'t^i^^ treatmen^, • w:es^ecoramend. • 

- that OE shduld seriously invest i'gat^e the possibiliH^ of^$sing a ^ ^ : 

■ ', Federally defined weighted pupil count in the calcul^on of the 
' r^Qurce/pupi Invariable, and the disparity measure. . Since data 

. 6n disadvantaged- pupils and handicapped, pupils are will be • . 

^yai lab le £or all districts, conceptual development and agree- 
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,-:;,;:^-/n<:-it^j^-:-;'.:;^.' 



„ent4-^^weigh„/ ho. ^ avallabill.ty., .re th. pr.Me^s to 



0:vercoine 



•to implement this recommendation. 




--^rii^'^ l^iii^ ;-:.^S:^^oc i at e d ^ Wi th •• The , Current/. '.Re giil ati-6«s ' 'ks\ r;^ ■ ; ■ ' 
ii?.v-;r-\'rnceritiv;es'.j^ 'Eeiualizatlon:- ;- ''v■.;^,/ y ^'^.^^i-.-.- 

ii^th^at 'haye'; an '^e^ ^^^'?';y^^P?- ■^^l'^''? ' ' 

t • :p r Q t^c t " .. F e de r a 1 1^ 

:!are not designed as incentives to. encourage^states to develop :r 
-•iore j^uitki) le school: finW^e plans However^ sia^e tK§;re 
; tendency ill any ^^^^ Elift^^^^^^^^^^^^i' • ' 

?Satherv:th:ah seS-ch;: for- alternate 

bfSth^e : curre rbgulation^ siioul4 b|:; indicated^ 1^ current 
regulations are suggested for use as incentives in the future. 
;^tiis as especially important given,' .the current focus of the ° Federal 
y^v^'-^oyerriment ' 'on- iq the ; $"tat^S:. ; ■ ■ ■ 

There are both theoretical and .inGentiye^ effect reasons 



consideration should be ^iven to ■alternatives to a strict cutoff. : 
lev61 dividing equitable states frani inequitable ones . Theoreti- ■ . 
^■xaily" w^e-' a^^ >eas:ure-- is->sed.--,-:-^ 

^^;■ordinal:ly i i-ather th : 
'■■ to We a measure cardinally because ' reankiitgs that specify only an 

order are not satisfactory for secti^g standards toward x^hich states 
^?:cj^ strive . That is an ordinal us age of the measure would mean the 
^ ;*egulations^wouldi#^ye to s^^ that the b,ottom\ X% pf 'the stated "^^^K, 
rwinequitable 'ai^d no qiatt'er how equitable every state program werg to 
>■ becdfiie,^ there would always be a bottom X% . Given the:: ^^^ed for 
^cardinal .rather than^^ ordinal usage, a graduated stan- 

. dard Would be less strict and . sojnewhat .less removed jfrpm ordiij^i 
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- • ratp^then the ' most eTvcoiiraged; to improve -th^ir finance . systems 

^%as:;:thei 'e bu^ ■ ^^athe;r -thip^a^ -V^"^^ - ' ■ 

:;ror;- ten^its: of most other phenomena^'^ ^^^^ ^ 

lME^J^^^ide^4vd.:'a:^ 

S'"::ni./costs-:o£;''^^^^ 

i^-'U-fi fixvan^ a higher a5^:higherr^lue^ 

^'?^:jr-:i^xpend^ture^dispari^^^ 

: ■■■■■in 

' A for the Inderal measure, ve.^ 

•^^'■■'-■•■■:-ated'3W^^^^ 
-S'-p^^ 

■ ^'-grams^- The ^ selectioi p£/th^^vali^es '6|;::the;m^^^^ and the percen- ^ 

tages would^hecesiarlly be somewhal; : arbitrary i but could perhaps he 
V • • r- : -guided empirical, data on the : current: ^ equity measures :^ 

V-:":- across -stat^^^^^ :i<iw equity; and high equtiy leve 

■• s^' an obtairfa^ EoiAexample, theNcurre 

' > ; : cutbff is^ obtained ;by. abdut^four states ani is' the^ quit^ 

^^"^:- --'-st-kt^^^ is^95%'e:quiliable:l£.:thb'^^ 

- i:^: ^ ' --- ■■■- ■ ■■-■--'... 



percentiges. b-e:3|^;2:^ and 95% • could be , . / 
■^^idet^rminedi'lij^^^^ review^of the actual levels^Aifcthe s at. • / 

rvpy^%nt-;'^-.:;t. is. always di£ficu0 ■ to sef^ an ^ceilt?-Vfe 'scale^^even- ^ 
: ' when; the concept .far the .incentive , such " as .t|ie.,;|ifteynal social ■ Qost ^::..^4:i^ 
' of Bbllution levels,,,- if .known.. • .With.' equity . incenj^v6s;,. we .ha^^^ rfJ?;.: • . • 
, ■ efficiency; standard such as external costs to ^^sei making the prob-, 

leiTof scaling more /difficult yet. However, jul^ ds ' pollution st ,. 
V dards can be set using empirical data, and knowledge . (^f . incentives . 
.. so could the equity' standard be set on a ''practical" basis , yielding 
■ ,possible^improvements-both the^etical^ and. incentive-wise. , -.^ 



■ ■./■■,• 
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■ v -Use of ; Value Judgment^ 

; ,P.erhaj^ pt imary : finding of ; this ^analy s isV^l^^ ; b e enjj^ 

.extent ta^w^ the..c5hioi^ a mea^ufabie^^^e ^t^dajcflt^;'^^ 
•on a selection amp^ngr^^ 

that ve^h^ the n^CtjBSsity if oi^^^ 

;j tiigmients i but there are thrfee procedures thiit; may bif 1 1 

yith the value judgments ^^^^t^ 
^OE : could: eiicourage discu 

\4s ted school finance igrpups ^in order tb| 'ascfertain if there is^^ ; ' 
:^l^nif igsint .agr e^^ on an^ of the yalues . . Fox; example ,.^ y^ 
miglit b(&^ s:61icited%rom CongresisV Congresi^ st^e;;^::;^^^ 



'debartmeri of education personnel, judicial jprqcee^ings/ poiicy 
analysts and' researcher ■ Althbugh^Cstatiiti^ 
iiot lil;;(Bly to genex^ate avid interest even a^ 
groups^^ IS possible tha,t a \iideT^^i^^ 

a widertcohsensus tha^^^^ so far ascertained in our anaiys^^^ 

Second, " further empirical jw!0flc;^i 
undertaken by ^NCES, the School Finance Cooperatiye,"^ 
analysts, could be helpful iii /determining cprifli 
among conceptions are .likely to .appear in iihe actual data,/ . 
conflicts; tha,^^^ exist ^n p^r^ cinnpt t^^ 

ienbred becaii^ie t:liey mky: appear iii .fiiture data/ the currently exis 
^ conflicts could provide shortrr^^l; guidance on areas: of ♦mpst concer 
'Finally i ■. after agreement on Value judgment?, and . empir ical-wbr 
have harrowed ; the range -of cpnf licts^;;^^^^^ : . 



'^^act^ca\l;; st.andar^^ 



f^P^^^^^f-'^;^^f *5^niaini tig choices ; Tfie practical' stindards; could ; ' V 

|^;v;i^lU(d(B the :;f oiO-cwing I ■ ■■':/'}:^' ^ C ' ■'.■•■'.V, . . ' 

pupils or criteria will ^^^^ V 
:::^^|«lW.re., varying amount^ .(?f^'^ to data ^ 

^^r V cbl^jfec^idn -and ^ criterion calculation:. I " A j udgrn^h t about -the ^ v' ;. r - .k^^^:" , 
.. benefits of . further refinement versus the c.os'ts 'could be (and ho , • " • 
: j^^'Mpt ■ ali:eaay\ 

;AP<3.ssibiMty: t:hatv initial investments oiVre^ources to le^fn ca^ 

. :.-ti6'n me-thbds ox kepumulat? better data/riiy... yield low^^^ . ;' V 

_^as:w^ir as increased benefits in equity measurement / Specif ic 
; ^ .we^e tt) switch ufrom the use of the Federal ^expenditure disparity , 
.-iiia^yte to prie ofvth^ more preferable vmiVariate measures', an ' : v. 

^^^'^^i.^iy^creasez-in vcalcu^^ tiM,;^^nt:^-ii^'^s^^ dbpartmenl^s . '""^ '''' 

- ;edupataon or. OE persbnnei'vmight . i'esult| ^ ' How«veir; thb one tlliie 
• .increase in ^eirnin| time Would quickly dimin 

vi^jnent in time might be warranted by the .benefits p£ a preferable ' ■ 
';-^eJl5fure", j, ■ ;- .,V ; ■ , ■ \ : ' 

%lr^;Undexstandability ■ of i^easure, to Concerned Public ■ • ' ' 

■*■&• ; , i^^^ of the Federal equity measure' be 

;-i*!?^e to int erpretf; it's meaning^ wheir it ; is applied vtb different state 
.. school finance sys important users are Gongressmen ' 

and women and -jiheir staff s, state department of education persohhei, 
school teachers, and educational analysts. - Some of our. recommenda- 
. ^)ns, . such as comparab pupil counts should )M^p- 




improYe :;uiiderstWabiiitir-. ■ ■ Other. .:fecommendation2 r\sach/ as / the ■ / iMSltii'i- 



...Selection: .of a:, different ::-summ.ary:: measurer.^might ;;temporarilyy;: V -i-'^^i/flM 
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I / 



' ^'^'^ imde^s't^^bilit^Vi^^ some groups/ - The 'deir'iise \' '^'^^^ 

would byxi^4cted tp''Ke_temp4ax. and! p^,e^i.aps . quickly' 
. ,if a somewhat, familiar m'egiure siich -as' 'the cpeWicUnt/lo^i')' t-V^ 
variation of '.theAini r-n^-F^^ nA^.^* -./^ \ ^' ^ ^ .\ \' \> h 'V '''' 



!• .A 'r, 




"""H^^ °^;the/gini coefficient were chosek: 
' /^J^T °^^Q"^^^i^i"tion of Conception i'- 

It:, i3 desirable that whatever ; tonckpf ion is chosLnl as 1, ^. 
^tand^d y <^antification be.capabl, if accuritl ciicLUioi; V 1 
o- th,£ u/ersPcan be Reasonably su^^^, t^J^t,^ ^ 

witl^put .ignifeicant Changes in the ,^,uAsl 1 ^6n^^MLe,A V 
i^VTovment^ti^^ •',); 11! VA V' 

Vh/ ei 



■y Have ^ to ibe traded against- e'rror-^it,oneiieSs, 



^ ^ early Jtage. ,of the development .of\L new such as-'X \ 

?-,M4ce or cost inde.l I„ such cases th^-'c^i, .ight^cpt low 'i % 
,l#ls o,£ erroj prohene'ss until ..e,V precedes c;an «e 'sitLndardi Je^" 
, , , rn su^arl, while the cho'zce o£ an eWity; m*asule Lnnot J 



ad.e devoid of 



/■ _ ^""^ '"'^«"=«^'i*y?.PO«^tlsit „idei|discussioii 

£ values, further e,.pixical anaiy^^^and l^actical stiidards of" 



desirability bai 
consistent with 



t?e used to make choices less **4rbltkry iid' as 



widespread conse.hsus 'as possible. 



g llJaW>:and^^^:Gbiit^ ^Pjobiems y School o[£-;La\*>;;;Duke:;Unive?-sity v/^^^^^ -^^^n^r. -lu^ 



• !V;- !•! 



^ -^Stowe; ha^.'^^^iade'/the: f oii^OY.iilg.\suggestio^^ 

m^S%m^-iT\m^':x^ ;t:f iteridn -may;':b.e ■ sa:-.^^^ ^i.^^.that-.^ -=S'^5v&^M 



#1 



.'■■^us.v concernea -^wixn;«tf^ucit ronali ^ec^uity- ; and :,5po|:|S, . ^v~.v : ^ 

|;\vV^;'^-'':'^asWa-^^ 

■i4;Vrnii^-';^^ub :(fhoiis.eliolds);/ wh6, fwiill|^ ^ v;/. , 

•yEfp-?temov^#t.h6^^^^ '.the-- vehicle "of; cbnttal ■:taKe-,.ug^n^:th^ 

;i:-.i^ ;'/^';'sVlv^s /tl^^^^^ burden bf obtaining.' an .equitable^ ebuciti,q«;;-4n^^^^^^ . ' \ V .^U^/ '-■J--^--' 
^^^^^■•■hertc^'^nee^d^^li^ ^ -^/^^'-'^--^^^-n^ic 




:';|;'!^is i-i-iet :;;fi tli-^MgheV: 'cbs:t s vniiyvr^^isb 'h 



ler 




■W^ig|lliif o^rtik^'-si sys^t^ni'^vof. -higher ■ edpcatibn ,:ls\-:f araillejs'wi^^ aged ■'-^■vl; ' 

I- ■ i^:p^SLiis en Siid ^B; . .■.■Weisbr odr>re sp,onci^; bnr/.i)age -:' 138 m[ ':The ■ ;q:ue.atior^K[:>_, : 

;i^:5o£^-Whi^)i'^ItGpklatibn .-be'- usied. as"U /base VfoTf; ccOTplar:i^pn ^vith'- , vv,] 

^|;''pbj?uiit,i«h>4ibf s^ude.ritSf;ha5;:;nO;;:'fei?rret^ 

ffe*:;-/tHiauj; 'tfeeTr^orie v■we^■raaG:^. Wore over^: ■ jwe ^ • sfe ai;, .no . ■ basis:-- ..in- -achb lar ly - jres e;arc h' r;1^ 'm 
^:'Efor^%$rini;njg.--:bOT y'-i<iiM:M^--'r<m. 
" ■ O >xv-a;dioiis.:! ■• 1.1^ ^^!we tslimp ■.-:ad,bii;te d: ■a;;'^if f ese^ti'app^Raei^ 
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'•life!' '■■ 




V V. 



mm 



IX i? drivers ^ ^^t.e 1 J)"' ' 



•■ j•^!•'\i'.i■\~: 



^■|■|■::";•;;Jyr"Pt•V•vV:■•':J^ 



•Levels 



and Effect iVeriess, - in J^y ; Pincuy; Scho ol nal#^ Cin. Tjt^i^slt 




I-lnance Reform; CLex ingtori ,94ass . : Lex ingtoH, 1974);. S;. :Michelsori,v/ ^/ 
'>i:v:.>;v'L: • 'fWhat . i's a 'Just.' System f or . Financiiig ScHools?^^M Evaluation ofv^^^ / - 



Aliernat ive" kef 

. iVEquity and PubiijC: Educ atibn:\ ' Conceptual Ussue s : .o:±^ ;MeUs■ureinerit^^^^\:: . ■ ; 
^■.•^.Vy" Working Pap eir. ^l^cK'<: 4 i - Pujjlic Vo licy R^Sestrth t Ins t itut^v /iGraici^ Sphpp3 

: Grubblaiid 1^ on; / Stait :^a!ridl^ Scligt3^is^ - = 



of , ^ 



iA-:'^ ■ ; /See If . ' I . Garms', J. • W. Guthrie , L. C . Piercie', S cho ol ^ E inanc'e; :. ■ 
The feconomics atia' Politics of Public Education. (Eng lewopd. G 1 Mt ff>'; 'N .. Ji 
■ VPrentice-Hall, 1-97,8J ^ :^~^~^^r~~~" ^ - -V v.'i k'. 'r;:':.v - ^- ■ 



■■-ilia 



; • ■■ ■■ : V.;f / 
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Page 27 . - ' ; ;>;f 

■ /See F N. Kerllnger , Foundations: of ■Behavioral Researchy>. j .: ' M 

2nd edition. (New York: Holt Rineharr,, Winston, pp. 443yffi • 

:r;;;\.^;:-''-'.r^^'^Ibid^.^--^^ 

■ ■'I'^f' V'-.'^ /'!*'*:*This^^iS- ;'S.im 

in litTlity . fuhctiblii^V See; Appendix -I arid A. Sen, On Econbmic'Ejqualiti 
■(HY;.-'\W.;^..W\;S' Norton,- --v. v.. ,.r :y --^ ^ ' 
- - ' - . ■ '-.^^ ' ^ 

r y^**^See .Kerlih^er, bp" . cat . pp 457-458. 

' : r : ^;':/^*>**See J^pp eihd.ix i . ; fii'^f erence :here is. de£ined '.up to 



11 



\j/She,[foT example,- .Ei| Lawler III"; " Mtfiiivatioh in V:ork' \\- • 

' OTganization- . (Monterey. Cal; Brobks/C'o-le, 1973a »\especially Chap^r 5,'-'"'' 

on expectancy theory. '- 3". - , • . 1 \ ■> . 

Page 133 ' - , ' ! * ^ • . - ^ • .r^^ ...^ \\ 



Voulc 



VRevenite and^ expenditure measures can b;e combined^ 'An exain^ie\\ 
,'?be:./l^ocal- and ^ 6 tat e Revenues' less expenditures for: deSt ker^dlpv^^^^^^^ 



/• Page 34 



jySee Berne, OBji. : /cit: . y 



pp.; 49££, where data f rbmf Missburi,'^ 



d price adjusted, are exam-ined. 



'Unadjusted anj; 
Page 35 

' • V • dloleman et al ; , Equality of Educational :Opportuni%- ; 

.Quashing t on, D J M^G. : UiS. Goterninen;t; /Printing -Of fic^ 1966 >i , 

. ■ ' - . . ' . ■ ■' ■■ s • ^ 

... -^/*S'ee J J S.. Akin and I. Gairfiifkel, /'School .E»pendi'tures,'an4 the" ■. 
I'jWjnomic- Returns "to Schooling," • Journal 'of Human 'Resources , 12,» ' , 

Fally 1977, pp. 460-4=81; G. E-. Johnson- zjid P. Stattord, ''ScEiai . 
- Returns, tso -Ouayitity and. Quality of Schooling" Journal of Human ' .\ ■ 
r Resources .- 8 Spring . 1973, pp. .-139-15?; j;-^ R . •• Li.nk - and, E . C .;. Ratle(^g.e,- 
■;aj?5oclal^RetuTnfe, to Quantity •and^^Quality-of Education:. • A Further', /• 
'Statement ,'" Jburjial of HimanCResources ; 10.. Winteij , 1975, ,<.pp . ; 7'8 - 8 9 . . 
'Epr some contrary .evidence seel^jR-- -D.v Mortens tern, ' "f|irect 'an4 indirect > 




Pag^e 36 

^/Reference JheVe is:.tQ the' National Center fot Education Statistics 
;-Elemen-tary-Secondary G'ene.i^ Inform .CELSECIS}.. . 



■ Page 27. ' J. 



" >. -./(f ^ic® adj Ustmehts .af'e cojisid^:?ed ^'''di£ 

cliarac^^^^ among- d^ifferent ciiilUxen in a^ earl^^^^^ 



££erentiat^.r^ 
earlier part of th^ paipe;r. 



r...,;,. V, ..^ for Differences A^oci School tiis-tricts : 

. : ^, i^^^^^^^^^ C.osts-.of Educat iohal ...I Feasibility Report ; " in 

* ■ - Sl^J - • :T;ron, ed/, Selected .Papers in School: Finaric^^v^^^ 

\flffiGe of -Education). H. Brarer ar.a A. Jr'.-: Anderson, "A Cost Adiustment' • 
iy.;;;Vv^njieXff or Michigan School Pis trie tSv'Vin^/E;o:Troi^;^^ 
,,:P3p.eys:vLn 5^^^ Financey IQTS .O'^asMng'eon. B.C.^; Qff^ 

eiiaiabers , ;.Av Odden and P .E . Vincent , Cost of Education I ridice's 
^^ .y- : Among; :School D istric^ /f Denver : ' Educati/bn , C omm i s s ion: o± t he S ta:t e s ; ' • • ■ 
December 19 ; Vii . N>«rubb: and ^. Hy man/. "Constructing teacher Cost ^ ^"^ 
■: ,, ,S.nalces : Me thodo logical r:Expiorations V/ith Calif ornia Unif ied School : . 

: V:-. 3^^:cJ^f^V^^i^ E . ■ 0. Trbh, ^ed . , S§lte(;t^d -Papers^ in^chooi : Finance^ : ■ ' 
' . , 1.975^/ ,L.^W Kenny, .D.' Denslow. and., i . J . iio±±iaan, -"Measuring Differenced- 
Among the Florida School Districts: in the C6st;'.of 'Education: " An^-^ k : ; 
■Alternative AijproacTi,": -in E.; 0. Iron,/ ed.% Selected Papers in School > 
Fmancie ^ ■■■■ 1975 ; and E.: 0 Tron,. "Introdiiction . an<i Suitm ary^' ' " in Selected '. 
t^apers in School Finance . l^Tt:. ^i/ :^ \ ' ; 

^;r^^Pase^;.: ,,V^;^- /'-■'■^t/' /V' '^^^^ •^^■'■'/^^^ 

■ ^ • h_/A^ Gariiiakel Indir^^ teist thi^: possibility. > ' ' . / v 



! ' .^^^ example, btiilds cbst adjustments .in the itate aid 

:4istribu.t;.ion. system. See' W of Education Indices; 

Issues and Methods" iii' J . J .: qallah^ and W. H. .Wilken. eds . School 
Finance Reform; ; A Legislators '/.Handbook . nVashington. D-C^ : KatTonal 
Conference o,± St at.e-c Legislators, 1976). ■ ■ ' . ... : ■■ 

: Page. 41 V . , ; ;r . : . -jl^, -'"'-Y^''- YY '. '''^^^^^^ S': 

jJAn ^example would be "1000 b^oks equals or^e Itacher.'" 

. Page . 4^ ^ ■ / . . . . '^ ■-' ': > 

.--^ ■';,'/■ ' .' .■ ■ "" ■ . ■ '-/-ilk-; ' ^ ' ^ ' 

V, ., _/G . E. Pugb, I . N : ; Killalea, and B . •LbataanV: lfeucatiohal : 
Opportunity, the Concept, Its Measurement and Appricai:ion' ,t VJashiri.gtoh-. 
D i C > : DHEW, NCES, 1978J . . The measure discussed here is labelled M4 
in Pugh et_al, see- pp. 31ff . . 



■ A : V v^See S^. Jv. .CarrollV Tv S> . Donaldson, H. J. Ki^slirig aiid: j; Pincus: 

: ^ HovAEff ective Is Schooling? i A :Critical Review -of Research . CEngl,6wOod " 

^A' '^?-^^^ 5irM/J . ...Education Technology Publications , I'S 7 4j a^id E. A. ■ ' ' ■ ' 
•^f r -.JHa^ttshek,^:^'^^^^^^^^ Reader^.s- Guijde to "Educational Production- Functions^ ...■ ■...' .■■■}' 

' :of -Schooi ' - ' 

i^!;, I :<^TC^3JiizaXioti \ jpr' 'reviews; ■ /. ■ ■■■^■v . . I;?-- 
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?t^;:felity. ajii EctuHlity/in EcLuc^ion. ln a Develppins. Nation :,^. A^^ ^ 
tti# of I-iis tr ue t ion Me 1 e v is i oix in tMex i c 6 " , unpub 1 1 s he d Ph .'D . 41 s s ex t at 1 on i 
StaMord University,: 1 R. Murriane . The I mp ac t ; : dj.^ S c ho o 1 Re s our ce s on- - 
It^' teW nirig'-bfr^nner: City /Children Cambridge . M^ss . : . ;|alli.nger., - 1975J.>. . 
'•ai^ ^i* . Suinne:!^^^ B / Wo Ire, ;''.Dc Schools Make a; ]pi££erenqe? 
'/anerican Economia Re^^^^^ ^September, 1977, pp. 639-652.. . . , . . > 



. :V:;:f%:^^:/ See , . £0^ P. Taubman. and T . ■ Wfeles. Hijglier Educ^on and. • 

•Ea tings , fNX: MfcGn^^^-Hi 1 1 ,.19 74) , pp .V 17S-17,Z^ S . Bdwle-s and Il|ginti$,^ .^^ 
■Sfc ftooling^ in Capitalist. ^Ameriqa , (NY,: .Easic Books, 1976) vand Leyiii, 
."E££e ct s o £ . Exp endi tur e Incr.e as e s • on Educational Resource Allocatipiijpd 
Effectiveness, £or discussionsl of /cognitive skills. / ■ , • , 

Page 47.. ' u. ' 'v- ■ ■^\_/" . v 
';; ^ • . - /^Cb.r linger op cit p. -493^. , 

■ ■ V^;;:i/ :*See Hahushe^Ci ;; j6p . cit . , p^' I'Off ,' 'i^:^':'-' ^ ' : ' • ,c 

, v; 'ife Scores to Allocate' Title I 'Fuh^s , : 

• *^ij|iepp^^ to .the . National Ins t i tvite o.f Educat ion , (l^ash ing ton;,. . D.i C, ■ ■. ; 

• DHEW, N^E , Sejptember.," 1977) . ; . . ' • . • : . " • 

: ,sV:;-: X, ■ ■ y : \-'. . • :.; i^,; , ; , ■ • ' . 

"'. - • % • ' - . , -r ■ ■ • - ■ ' ' ■ . > . 

Page 48 1 • ■ -H-v- ^M. v''^ v ■ 'v^D^f /, ■ v.:.- ' -I'' 
; -rv. • ■ '-^ ' - ■■ . - ■ : .■ ■■; ■ . ^- .^. ■ -v.;^; . • 

' /^/*See -R. Berne, ''^Eaucation aiid. Earnings:. . Exp^^^^ ' . 

. '.Outcomes :. The ;Exz>er iehqe of . Recent High School C'radiiates i '^unpublished 
: ; Ph .D . . dissertation.,; Cornell. Uijiveivs'ity,' 1977> for . a^ jreview of earnings . 

f urfc'tibhs . • • ■■,"•'■■*■■ 

■ ■ • . \, . ■- • ■ • . . . ■ • . • . . . . , , . . . 

■""V .- :. 7*ASee especially' Bowles .ahd ^^^G Schooling in ■ Capitalist "■ .. ' 

-' America , ' W. H. Se well and R. M. Hause'r .• Education, Occupation and 

- E£rnp|W, '(NY: Academic. "Press, 19 7 5;) .ai^^ Taubman and » ale s-, 02_;_cit . 

- ■ .-" ' . ' . " •*..-... ; • ■ . . ' ■ - 1 ■ ' " ' ' ' ° ' 

r^: Pa»e ^49; ■ • - V 7: 

^ . /See Ugiug AchievCTient Test Scores tcy^'AlIbcate Title I Eimds , ;• 
op . cTt p. . 12±r . 

■/ . ■ .._/ *1 n' Usiiig •Achievement Test ■Scd.:?6s-rt)(a^ All^ Title I : Funds . v 

* ' e St illations .^f the cost to produce a national data base ±or ; . ^: . 

•h ley em en t scores 'are presented and the ^intere^^ reader ^Is .urged 
^ consul t thi s ■ document . : I3^p ending upon a set o£ a sstimpt ions , t5ire> : 
•year":tje$ti ..estimated tp; range ■between $7 - and $.S*S .miUlio^^^^ 
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Page 52 

_/Also, many o£ the earning's functions are only estimated for . 
high school graduates/ ' . < , ■ - ' . 

/ ' ' . ' 'i 

Pag e 54 ' ' ■ 

■■ . ' . .• ■ • •' . ■ • • - .. . ■ ^ • .- - • , - ■* ■ ' .: ■ 

' ■ ^See--Appendix^ :1 • r'./ . ■ . . . • - :• . ■ 

'/*R. Inman, "Optimal Fiscal Reform 6£ 'Metropolitan, Schools^^| 
teerican Ec onomic Review , 68, March, 1978, pp, 107-lZZ. / ,\ 

Page 55 • ; " . , ' y 

. • 7lnman',s- f oraulstion aii?x.'allow&^^$o$ private sc^ol .spending ahi 
-tax' capitalization , effects but-thfse are not consx'dered here^. . • : 

Pa ge 61 ' . ■ ' ^ ^ ' • ■ ' ; J 



-.^ ./Much o.£ the wolrk on the value^judgmeAt appto^h taken from^; 
af^eafller paper by Rober^ ^eme ,"Equxty. and -Public ^ducatjon. 
Conceptual ,lssues> of Measurement," Working Paper No. 4, ?ublic "PolK^y 
Research. Institute-, }f&irfloTli University, OctxDber, 1977« . ^ f- ^^rct^ 

:.74)pendix 1 prov(id6,s more detadl on technical aspects of SliHF 's and 
their possible use in the evaluation'of, equity in education. , 

"'^^ /**.U1 of these ^characteristics, as wel^L, as some oth^r^ are 
'^|idre : tiliy de scribed; . in Appendixv 1 . ; ■ ; ; ■ ' 
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/Anthony 'Atkin,son, "On the Measurement of Inequality," Journal 
of Economic The dry "V . ' 2 , 1978. . .' ^ 

Page 65 - . * •' / ' . ; ' , , ' ' 

'•',-/'. ■ * '> ' 

, _/Ibid:, p. ^SS^ . / ■ . - 

Pag6 65 ^ • ' ' ' . ' ■ ' ' - .'^ 

*••» /Anartya Sen, On Economic Inequality ,-- (NY: W- W. Norton, l'97-3,); 
• Am'artya .<=;rt^. - Collective Choice ana SociarTWelfare , -.San Francisco: 
ffolden-Dav 1 9 71); D. M. G Newbe rry," "A Thebrem or. the Measurement 
^^°^f'^n°^T.;^,v !' J^urAal of- Economic Theory , Vol. 2: 1970;"P. Dasgupta 
?avid S'?lr^tt. Am-artya S^n, -Notes on the Measurement of Inequality,' 
• Journal; of Economic .Th^o^y , 1972.. • ' > v' . . 

. —= ^ ^ ' T*" . ' - °. ' ' 

'J*The SWF 'used, in Atkinson's Index ^^s ^Iso symmetric. ^- . " 

_y**The SW. used in Atkinson.'? Index; is not .coifcave when E 



p- y:66." ■ .. ' A-V' - ■ ' ^ '4.:. .:■ ■ ■ 7-.- 

-t .••/Appendix l'.mo.re. fuli^ describes the difference- between' otdina^r . X. . ' ■ 
and ;.c?rdinalV -.r/^ ■ v . , " ^i, , .' '^ ' ' ' ■ •^i. . 

Page 67 > ; > - , ■ ; , .-. •• . 

y ' . ./R. ■ Bernef^ op., c it « .. ■ -i V-/' "-"'i 



',0 • I'ihe Klunan ijiagxnStic^^^ vh en .it: comes to inventing , 

neW measures,, so .it canndtl b^^';.said that, the list' is aja all-i«nclusiVe one.\ 

-/ '/*AT>pendix''2 to, this ;ye';pprt e.ontains' a. definition -ah ,where- • . 
Appropriate, /the*'mat^hismg.t/Gal 'fbTniula for each: m-ea'sure. .• ' ... . ,^ 

.'■■■.■■.-•..*• ■ . ■ ' > ■ , • 1 - , • . • • • ' .J . • r • ^ : . ; • ^ ' ■ , ■ ■ 1 • - • ■ •■•n ■• .•• 

-/**Therd are' Inany , Other .range ratios that could .he considered, 
4ut tEey all exhibit the same va-lue 'judgments as the federal range 
ratio. , SoW of thes^ pther measures are:. \/ . - ' ^ 

• ' IV 'The -highest district- current -operating -.expenditure (COEJ , ^ 
' . . per pupii' iivi^d' by 'the'^low.est ^strict\COE/pupil. ' 

\%. TKelratio ,Qt'C"0^'/.Pupil for ..each decile t6\the--:C0E/putJ.il ±or ^ 

.'. ' the 9Sth p,erc;Bht;±le. . • . ' '™/ ' : ; ' ^' ' ■ •^ ■ 

3. * Thp raTiib' bf .COE/pupil.for each quartile to. the COE/pupiL 
' '■ for th,e gsth =p.ercentile . ^, ..^ ' - • - 

'-'.4. ' The ratio of "CQ^/pupii for.' each decile to. the. norm px mean - ; 

-'V ^ •- .coE'/pupii. .'f ■' ' - ) - r'V, . 

\ 5..* The ratio -of COE/pu|jii: for each qua^t-ile.stp- the meanv ■ 

-V..".. - . CoWpupil. ■ ■ • ■ • ''/•'. ^ - , 

6. .-The ratio of :^he; interquartile difference; iit COE/pupil to ' 

' , t^e raean 'COfe/pupil. ■ ■ . : • 

Page 75 v "•' _ ' '^^^^ ^' : ^ 




Selected Papers in School Finance, 19.76- , USOE , USDKE\^ , for alt erna • 
^'t-ive viievisii about ■wiiich causes " are allowed to count'. • v - 



'."^ .. .. •■• . 
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'f' ^ •.■..■.-''201 



■>■;* ■ 



-Page 76; 



, . . ... ^y. .. ... . ... . . 

/Anral^:eriia;tive way tq r^epr^ sent th(||'lcihd ,o£ information 



i:^ iprpvided by - a- lineat regression siope is ni;^- vjireSent ,.the mean or -3 
:.^ S.}-'nedi decide'' of. rXh^^ 

" V between the dfep 

; . ^nd - indfependeri tliifn if should show up ^iS-^i^^ 

V --Xdecrea^ e)4n" the. mean- (mediari^ ;^ thte dependent by decile ,o£ the 
A iiidep^dentv ,-This lind ^of^^^^p attractive' b^causie it - -'^^^^^^^^^ 

. ; . • : 'is ^asily.-^:9mprehe^ by staitiStitajLly unsophi^ 

r ; ■ ' . . In addition to these measures, Alan ^Jickrod has deVis^i' a way to 
■ • cpnstruct a ''biydriat;© Gin^^toef f icierit-, often citbd vas. ftidkf tid» -^^i^ 
. ^--^Gini . / If expendi^tiTes ; P er pup il is ^ the idepeiiderit var iible- arid ■ pr^ 
A^- thj2-independent variable, the 

I poristructed as f Qllows > ■ : Expeniitures .p^r :pupil^ would be - order eS^J^^^o 
the ba s is of the. coTrr e sp onding r op er ty va lue per pup i iV. wh er e ' p r op ertj 
: • value per pupil is >r rang ed' f high. -Then, the percent of . 

?x ^;- property ^yalue would be placed' on the' X aiiisvand the corresponding: 
' ' . Pej^oent of. expendituteV o^ the Y axis . The first point would be (0,0) 
' and the last , ' (1°,1) as us,ual. ; But in Ojetween the ■Hickrod-Loxenz cu^ 
could, cross the 45". , tine.: In other 'words the Y value Cperceht ' of 
V , : , expenditures) could exceed its corresponding X vktue (percent of wealth 
i -0^^ ' such a : cas e, tike; G irii^ : c oe f f ic i eiit • calculat ibn is. v libt' ; clear^*; ^ : ' 



the foriimia; f oiT'^^ 

. Stat is;tic v:^^- ■ !^:,:'*-;. '^•■y.^M 

' ■ ' ; ;; ^^J<l^ie . discussion in the papeir has; benefited -greatly -frw '-^''-^ 
, ; Po*ert^^^^ r worky; op.- ;it v^ and "Micro'- EiScal Planning in 'the - ' v 

Regio.nalv jEcpnomyV A General Equilibrium Approach ' Journal o f Pub lie ^ - 
; Economics . April 1977, pp. 2.37-60. ' - \ ^ — " — ' ■. ^ ■ 

7 ; _/*This assumption .is problematic because some of the" otiaer . goods 
, ■ and services are. publicly provided and taxes paid -and setviCes received 
: : may jiot be equal. Robert *Inman ( op. cil. , 1978, p. 1293- has specified ' 
J Y to equal total annual income minus locai and state - school taxes minits 
■ •■- .priyate school tuition -^^^plus the annual value of tbe capitalized chariges 
in the. value of a household ^s residential pTbi. ■ : ■; / ■■■ ■ 

V-' ■/ Page 87 ; ' y ':: .Z'^.:/^' ■ ' '■ '■■(7;^>.-' y ■ ^- " ■■■y./^'' ■ ^v/^''-^:'-^ 

',j;yr ' ^yw. ^L; Hansen and B. A. WeisiDrod, "The Distribution o£ 'Costs-'' 
; ." y 'and DTr ect Benefits of Pub lie Higher Edi:-:ation: /The Case or Cr.''.ifonxia 
Jo^^^^^ ^luman Resources Spring 19'69 , pp. 17.6-191; .' . J, .\. B. chman, 
'^i-yi-'.. : "The Distributional, Etxects of Public Higher Education in dulifornia, »• 
.>...: JHR; : Sumin er- 1970; pp. 3 61 - 370; : Ri' W. Har tman^ A Comment on the . 
F. Pechman-Hahs'en-Weisbrod Controversy," JHR., i^ll '19 70 pp> Vsi^g- 523 ; " 
.* ,. J . W.' McGuire, "The D is tribution of RuEsTdy Mo Students in California - 
UV: : High,er EduCation,V JHR, Summer^ 1976, pp. 3.4#353. • - - • .y; •• ' :. 



vj:-:- ■■.^X.y- ■ --J::- .-■ . :, .• • O 

Page-89 ; ' V- y, . 
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:/:?exisiTii^^^^ of many ' of 'the^^ l^ 

'^—■■^'^ '^'^ "^T, a-^risyiew: of such; -research is' outside the; scoI)e ^d£ Jfe^ 

;:7*Many of the yarialilex are dis:cussed in, other 'parts -of . the;, paper..- - 



tjl?^/: ^ ; i/S^e; ; X b f a r enc e s /t o price iitd ex vo rk ^in \ P a.r t ^ ri>: Sec^^t i on C • ..i: > • : 




: ^ V:^^ R . ^ Berne ^anrd I/.: ! Stie f el:, f "A' ^Me thb do logica^^^ 

;;:: Educat agonal ; Equai^l:/ • ' ajid >fe al th ITeiut r a lity Me as ure(s , " A Repojrt ;:: to t he • : 
v^cJiooi E ;i?78 , f or a further discus sidn >^nd >sbme-^ 

: enipii:icai: results'- pn alli^rhative^^w^ 

<. P^age-10 5 . V v^-V'" ' , ; ; ■ ; ' > ■ ■ ' ' ■ ■.' -y " .■: V '-' - ^ . 

v. ;^/We :d ■ no t ; use the vp e^c erit ag e of , student ■ m ea s tir e^ * in th e mp de I s 
becajise is J hei^lief |coiimionl)r utiliizyed:^*!^ thepre?Xically : 

■^■■^.iipeTip^ ^^'y:^r'':^'^.-. ]:[^-/]Z 'y-^-:.:\y J''--^: 



Page 115 ;:-\):" 



^^yz-S: - -.;.:.:. ./See - RobertvEerne '^and . leanna -Stief e , '^A'Me^Sfi^ / ^ • ^; 

oi" .Edutatibnal Eciuaiity^^^^^ in ?rA; Report tb^ ' : 

.'the School Fina^ " >Ji4i^v^^^^^^ 

#>culatio^ns -pri/ the riihe iireasur es -and ,3.0-states . f or : sever^" 



: 1^^^^ of ; indexiiJ,g and : we^i^^ 3Us dependent bri' the' 

'coi*rect specification- o£ t .We will ^ti^^ 

to :show the equivalence > conlplex ' example. ".. • . 

•'^ .• -^v ■ - Til .!=i . treatfaent 

■ , '[-y!'-: ' ',. ■ ■ ' (for ■exaiii^leyiAtreatft t-. for ; handicaopedT. . / v' ■^ 



v. 
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:Ti2. : treatment ^ dis trict : i;, } ciiilct;enj ot type: 2^ 

■ /-(fbr^exa^ ■:A.'v 

: Pii : >v hu^ of children ;:i4 district "i type 1 / : lA 
. • classif icaticri CHa^ v ; A^^^^^^ : 

— ntmiber. of childrenv^n^ distrit^t i jv type^ 2 ' ■ ; 

^' ^'cls^sif icatibn' '■ ■ * * 



s ^ ? ' Paige . 114 ( coht iriue d) ■'.,:-v--'."V ■ '-. ,. :v- / ^-^ ;|v:;. : 

: ■ ■ ' / . v w " unadjusted average, treatment per- child dlstrict^^^^^ 

^ V : - " * " % ■ * weight assigned to all childreu in district i (f or : 

- : V example i price dif£erential:rW.eight>. . : ^ 

■ v; v; . v^^x weight assigned to children type 1, all distr^ 
^ ■^ ^2 weight assigned to children, type 2, all districts • 

^ / ' V Example one : Adjustment made, for price differences only \\ ; 

■ ■. . acrossidistritts-* > v.. ' 

> , 1*^ Weighting Procedure: - • - \ 

• • :\ \ : ;. : : : Weighted Tj; =■ Pi^Tji .-k P jz T^g / " 

v.- /■ •'■ '■vrWi,^(Pil^+ ^^^^^ ' 

^ ^2/ Indexing Procedure: . ; t . 

'■■ ,: ■ Inde^fed- ;. - ■^Pii. Tii;, + : Pi,2.:;Ti2;;:>^^^ 

/ ■ ■■■ 
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/ — - : :; : - weighted Tj 



Example two : Adjustment made for price differentials and han- 

dicappeid, non-handicapipedv : . 
I,- Weighting procedure 

Weighted Tv =|Pix Til ^iz '^i2 



2. Indexing Procedure . 

Indexed . Ti = T^j j + P "i2 



1 



^1 Til * Pi2 Ti2 



0; . ■. <;^^irPiir^^2:.Pi25 

'.ywhere^^' Index- . " Wi (W^ P^^ + W2 Pi2D 



- Weighte^v^^: 



i 



agc .'l 14 - (cQntinued)' 



'\ ^ ■/^/■*Aithpiigh'::^^t^^^ ds - hypathetical^ ■ the range pf values i^;- •. 

;ChbsehA£rpirr eiilpi by. Harvey Bia ie'r iand Axin P. Anderson on • 

■costf i-iTd.ices .' See H. Bra z.er and A.'.P\. Anderson, "A Cost: Adjustment 
/Index £or.:WiG-higan School. Dis t-ric.ts >ir. E . 0 . *Trofi , . ed~, SeleGted • 
Papers- in .School. Finance ^ 1975 O^ashington,, DC : affice' of EciucationV 



■'. /Robert Berne, op. cit . ,■ 1977, pp'..'52££.. ; .. - ' 

• k. ' ^ . • , ' • •' ■ .. • ■ ■ . ■ . ' 

- Page 155 ^ ' ' • \ : ' 

./See Robejrt Inman, "Opt imal Reforia of. ^M^^ . 
op , : cTt , , and Susan C . ; Nelson "The, Equity of /Subs idies for' Higher * 
. Education" Papers in Education Finance / . Pa^ No-. 5 , ' Education . , 
Commission . of tbe'States, Denver, Colorado, . February 1978.- * ' 

_/We have previously called the laeasure the Federal Range Ratio. 

_/*The Federal; w^ealtH neutrality staridard.ls a Gpmpiicated measure 
.to calculate, but the principle upon which it is based is the simpre 
bne' of equal yield, for equal tax rates . Section: 115.64 of the : Federal : 
Regulations of iM.arch 22, 1977 giA^es exanples of how tp calculate the 

• .Federal wealth neutrality standard. 

* Page""l40 - ■ -. 



. ^'^/The fiscal .neutrality'.' standard could also be interpreted^ as 
. a children's concept on the grounds; ^ that a ' "non -neutral*' f inancing . > ' 
.system discriminates against the children in districts with Iok Z.: ' . 
"property values per child. • • 

'■-.r; /^For an example of the choice of vhe household .as th.s group 
; see Rod inman; '^Optimal .Fiscal Reform of Metropolitan. Schools ''j^^ ; 

The American" Eponomic Review , March 1973 , For* an example of childrer/ 
see Anita A. Siimriers and Barbara L. .Wol te . "Intradist.rict 'Distribution: 
of School. Inputs to the; Disadvantaged: Evide'ace for the Courts'-*, ■ 
Joxtrnal of Human Pesoirrces -, Su^ntner 19 76^ r^n, 7128-42 .. 

. . ' - ;_/**For an exam^ this agrumerit , see Joseph A. Pechman , , 

• ^'The -'Distributional Effects of Public Higher Education in California*', 
P ^ourn.al of Hu^aii Resources , Summer 1970 , pp. 361r76.. 
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Page 144 ' - " ..'"'-^^ / 

" ■ r^^^ D^termiiiing ■ the:\P 

Revenue Dispari/ty in a State School iFinance Prd gram Under ^^^^^^^ 1151.63/.: 
^of:,;Federai; Relations 6^^ 22^, 1977'% p;; 2,1);^^ OfjiCe of .1 ; ' 

'Educati'pn. ^ \ ' ,•■ ^.'yA-- '^-^.'^ 

- •Ea.ge 1^5 \; ^ J • ' *. . .'^ •■'./;,>■ .^a'::; '^J ■ 

^ : /.The ten measures^ are the ' ra:nge ; the range , . the . ^. - 

Fe-dera"! range ratio, t^e permissible variailceV the relative mqari • 
deviation, the varlaTiCe, the cp^fficj,ent> of;\ stan- 
" dard deviatioh of the lo,garithms V thle Gini coefficient, and/^^^ 
""■ Atkinson's; Index, • ' .' •;■ ■■, . ' ' V ■ '•••'•.■v" •■" 

..*.•.' . /'^ ^ •■ . ■ ■ ■ . 

- _/*This judgtaent is cons is tent vwith rLesire ;to cioritrol for . 
/ inflationary increases^ if .dollar .values are^ liot in real- terms and : 

- if inflation i^ uiuform acr school jjistricts.; ' ^ - 

r/**.It; should be Jioted that the standard \d^^ 
does; not show an iiaprbvement f of al 1 transfers vin the; upper part of : 
■ the distrib for traiis.fe 

" anyw^iere in the distribution ^ 

- Page 149^ • ' ■■ ■ : ■ 

, /We ihtend to keep the discussion brief because the choice s-V^^ 
■ . outiineT have bee^ t)y many others and a^e^^n^ new^ It' is / 

important , however,. to\ reference these chioces in; preparation for; ' 

• the recomm^^ Sectijpn\^I. ].v - ^ 

./ *.Dif ference.Sr in membership, and enrollment .i^ill de on the • 

X balance between the number of. pupils; export@d^'to 'o.ther, districts 
' iversus the number imported from other 'd^ , . 

• Page: 15-8 : ■..■■l: ■■■/[:■'■- -/'^ ' 'r 

• ■, ■ ^ . ' ■ ■ ' ■■ •■. -A..:" ^ . ' ■ * 

' V : /Further discu3Sioh of .thi% issuiE^ of consist^^ncy; between the 
numerator (treatmeitt) and denominator Cp^pil ,count>;will be f^^ 
" .-.in. 'Part- VI.. '■.■■"'''.■■[■ . ' ^ 'l. - -^ ^y.: 

' PageM65 ■ ' ' . ■ ' : /. :; •■^i \^^'; • 

'." . . , " . . ' • ^ ' ■ . .- ' ■ .. - . ' .. " . ". ' '.' .' ■•" ■ ' '. • . ' ■ - ■ 

. /A recent thorough exploration of using d^at>; for over -lO state'is 
is available in "^^A Methodological Assessment of E.j^ucation Equ 
•and Wealth Neutrality Measures , Report to the School Finance. Coopei 
^ative", by Robert Eerne with the ass istance ot Le^anna Stiofel, July ! 
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Ige 168 



/For example i . see- 



Page 173 



a'iialx,s is In ; Pugh > • et al, op. cit ,^ 



'•Iff'- 



■ ^ AS -d 'is possible tha't eveiri:/ 

measure goes :£urthet^^^;t^^^ the', average person' s ability tp ma.ke^^ 
decisions . : .Ainar ty a l^^ suggested that inco^plet^ rarikingf :arb- 

closer to most peoplije's intuitive assessments- d£ equity . ; ; } 



Page 176 : ^ , : .. . ^ 

(■ V /National, Cent e^r v^or Educational Statistics , 197:8,: 
. and^Berne, Stiefel/ Jlily^^ 1978, op. cit , • ■■"^•'^ - " 
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■:. "Ij; 



^paricat ib^ If axe aiici( Sbci^i:! Choice - An^lysi s to 



/ v V: spdiaL has b ben approacKed 

♦ V -i^^ Vaitjd lintil recenlDly ^^^^ ways ^^Oiie a^p 

. whaf :^re^^ abstract and theoretical problems of ' 

V iiow the ciiiality and qjj^antltx.^^ ass6ciiLte<!^^r^^^^^,y 
with alternative^ social^^statiss can be^ det^ * 
Ir^^ of ^ Social Welfare 'Puiic^ v • 

Stotial Choice Furictibhs. (SCF)- about how ko ixis^ 
^^^^■lat are essentially - redjL?tribirtioji decisions * The. Social Wfelf are * 

:.:■■^■'w-■;•■■•"■v / ■ — \-^a .-v-i^ a.^..- / vA" 

FitniE tloii, irfiicfc^as d is -conceived -of as a way ' Ivo " V 

^v-'-- -. "■■•.a; ■■■ ■ -:: :A.v, ., , 

. . /ass i-gn a real value (number) to every' possible cbiifiguration of 

states of th^ world/. Tlie Social Ch.6ice Function is and . 

jT leis' demanding. It is^^ m^ 

specif ication^9 t^ie way in which me of cbmurijijty or 

<;;^^jpin ■ t^^^ the goodness and badness of ' * . 

•alternative social configurations /'(i.e. how the Social Choice 

; Functi 'It is l^ss demanding biecause it heed nof ' : 

" result in a real' valued function that asTsigns a ip.imber. to every 

. - aiternatiVev: it may be na ^^^^3:^ than a ranking of 

: .better, worse an(^ nOii-c ompar a ^ 

This literature on social deeision -making has remained •' 

^parate, until the early -1970 Vs , frdrn th* work o£ empiricai ' . ' 




;^oi^i^ii^^)S>i tive' '.and:; iio;rniat:iye : -piirpos e-s-.^^" ; THeViigf Ma^^ |)viri)ose s -.r . , 
•Jhiav-e'-'beenv^ 'By'' ei-ther;;rankihg,^4if f er ■(ils.tr'iBu1;ipiis/;%i-^ - /^.-^f::^ 



- Ciiicomes adr . , , 

to ieiaist ;equai;.or' by usiiig ;;the veinpiripil .jieai^i;^ , oardiiially ta V-;^- 
say ' how - much / mo te , »>equal j^i striblit 3,o]i ;|. s^^^ ; ^ • ^yv • / . . ^ 

iBecause tiie'-emt>iriGkl;^n^ 



• to 'either *aiilc or I assign /a real ■v^lue ' to.'a 
^■ttt# h:aveK^ vi-iear 

^ckolars. suqiij-as! 

■ 'hav:e';'^:i\^Ceivt ly ■■^^lin . : to ' 'liiake; tH6.;-cpnni?ct;i:pii!5j^:-^nd ha^re .pTi^3^ ■ ; ■. ' 
^nxjiab|r|bf ; j eye ai'aiig\ :the or ems' ; ■ tli^t- ' t'e j^li'us: '; ^ otte tMng ■ aboti^tl^. / X 

• kihxil^ -bif soclaj. ■ viaiiues and clibice: mechanisri aa^ in^ilEed 
■ whbn a: statistical; measure- bf in^^ 
; It - i^ this li tetature on- the type^, 

- st^tistital" .meas^iTbs' thaf is^Tevievfed h^re^^l' ,^he;(;;i:^yiew;;M 
smphasize- the following, three .issties:: 1. , 



Orma^f iveiy* 



a-3:e; 



tpncepts 



-of ^equity ^inherent in, aiternatiya^^pec,jf£ic ; 
> 2.* How 4oes 'the xhcice,' an^ oi-^ihai: cardinat 

• ' alternative statistical 'meaisures of •-iTVecyiality Vrelate ■ j8» ; ; , 

■ . • ■ • ^. . ... ■ .■ ■ . ■ ■ •...:■■,•■■/■-■ ■ . ■■. ' , jJ' -■ '■ 

Specific SWF or SCF and its implied ;,concepi' b£ eqiiity'? . • iX-^O^Xr'^- 

' ;. ■■ ■■■ \ ^ .;■ '■ ■■.."■..'.. ■' / . ■'■''i.:^-. ■ x^^^fx--..:-, 

.• what practical, consequenc^; is the' paif ing. bif- statisticai-::me 

• w'i^hv- .SWF ' sVaiid; SCF^' s ■ £orvpoi^.c^ xriffj^t^iprir^ 
■The discus SI oh will be orgahizisd, into 



Part I will 



discuss some definitions of technical t^^fms isu^^^ as orde rings y 
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■'^liiSisjares^jA-, ait^^^^a^t ' .iV' ; 'wilil^'e'v-altiat e>^'Viiat we ' know i and ^ov vUsfe £ui'^-. '''^V^-: 
tha^feVkiiowledgev is educalibii. . y . ; ^% 



PARX>:I r VA DlSCtJ^^IO 



IN : §ip-; AKD . SCFrXNALYSIS 



■Sr." 



Ih 



tb discxjjSs tK,eJ£orinulat of alternative \S^T'.s ; and^;"^^^'^' • ^' 



' . i;he;ir ;re empirit:al iieasu 

-*r«rpoii^^ us# the texminolo^y prev 

; ,sbd!tai ""chpic^^ The relevant antf explaineci: ' V'^.r^^ 

^p.3i:th^^^b3.ipj^i^ paragraphs. In Vthls section v^^ w^ eiScainpies:^/ ; 

;..vargments^ C^Jleme^ of Social/ l^lfaf^ or So \ - 

will be ijilDellei^ ^tn th6 case of edtica:t^^ 

' the cpncerii :,is laore liJcely to be wit|^ >: • V 
' weill-beiiig^ ^iist^ ^taxj^ayef net .income 'etc • Thfe- 

. inddyiduM Jjfell-being V be assiim^^atb in "social states'' , ' 

again somel^hat-yi^ to ! th^/^^c|-£i^^^^ case b£ educataion . , T k 



!Bec%use g/ltexn^^^ cpncepl^pns^^ yet 

; been discussed and ;bec this section is an exposition o£ spine 
a; technicalities, it^;is>^.qonvlBnieijt to adopt *l3ie conventional ' ; V 

terminology. # . ..^ , ,^ p " 

• 1 . Rankings ^Cqti^si "Ordering V ordering y ordijial and cardinal} - .; 

Basic t<3 anv evaiu|^ the abilJuty; to spe^zify • 

^^ow. one state qon^ ' . 
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' V ^sr^ T^hich requires^ c V 



spTe ci;fyi;;.aK qua;^itQrderin i^hi ch require s^ tlia^^^ 
"trarisijj^xv^ an't^^' r reqixirements 



wants; 



■ qan be iexplaxne^ using teKe folJowing ^exa^ one ^ 

: -^"^ compare ''the equality|^o£ the distr^irtion (C^fr^lib^ well-^7; -. rif: 

•bei^ iji three 'alternative spciai startes A, \B ' 
conipa;t±son can iJxej specif led 3tatih^ wheth^r^-^^'^^^ : is ^ • : 

^ preferredi (Fy to anfatfierv at least as gbod as^ianoth^ \.i ; 



■:■ indifferent to another CIO > or not ^dpmparabie;^^^^^C^ comparable \ 

; meaiis r t^^ is uilknowii* ho^ t 

cahv be made V^^^^^ The prdpef ty of . ref lexi^ that\^^y -s^^^^ 

state is >t: il?ast as gooS as itself , something that might seem' : ; V^^^ 

i obvious; ' Althou^ are' not reflexive will .not.^be'^ >^ 

' .■ . ' ; ■ \ -r-^ 

■ , ;^ is included here so as to bis techriictflly. 

inclusive., .^^ransivity jniean^ if A P B P ^C, then/A F t; :'3^s^'lf^ir 

■ ■ x^^ ^ C . Tliis isv a^ * : ; v^^^ 

: "pqnSiste^ but oae ; that decisid|is by . so. popular a methb^ of A 1 

' Cranking as maj brity . vote do not meet ♦ . It is not required -that | ' 

/ alZ" States be tapable . of being.. compared to all others ; some pairis^^ -^^^ 

may be non-coiirpaf able, thus >ftakijrg the rankingVincomp V 

'."..y" ' ■ ■■ • . •■ . ■■■ ^ ' ■■ ■ ■ ■■ ■ ■■ • '. ^ . -v;.^ . '■■ 

*. * Incompleteness is upsetting wheii one*: wants an answer about 
' ^ .relative equality ill allfpossi^^^ situational- -koweveV, rt^^ 

be- a fairly realistic jdepict^n of one's ability to rate/ different 
' social states siricV 50^^ social states may 1^^^ 
distribujiions that <^^^ not know how to -compare them. > 
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ordering rs -|«^^ in addition; to' being; 

ffetieixive .■and;;-tfansilsiye' is: -coiapletie.; 



' a -ranlciiig '^iia^^ ^^.f^:: r -^^J ■ 

J filsigi^bie/'to'Veach; 4-pcial.i-stiatef .■' ;The .rea^r-numbers, - serve; 6nly ::to'-. ■ 
ptfsition^ each soci^ state with respect ^to^the: x)ther;s and ari)^; • 
•positive does equally >re 11. A positive 

« tmpnotonic transformation is a set of. new ntimbers that le ayes 
i '/.^^jich statfe ,in ^ same position as th^^ old-*humbers. For example *. . •. 
li:' t^e^rdinal ranking 1, 2 , 3 > 4 , gives the ?same information a5 " • . : . ~ 
:';%V,r 99V 100/ 90 OOV^ An ordinal ranking d,i£fe:fs from an border ing j. •. 
4-bfecause the latter invbly ho numericai'- scale ail-. ; Tl^^re *y ; 
ire some about 'r ankirigs , , s^ich as lexicographically,., 

:|i^hat can be translated to an ordering" but not to an brdihal scale . J 
Vc. :-. 'The mos^ demanding and at the same time the. most informative ; ■ 
' rai^king is a cardinal one. With cardinality/ the value of the numbers 
An matter. UP to a. positive lineal transformation . That is the - 
V -Tiuniber represented by Cy> can also . be represented by C-a + by) , b>0 . V 
Tivhat cardinal ity means is that dif dEerences in two leve Is of well- ■ 
V b.efng can be meaningfully ccntpared . For example, gi'y en a ; ' ':, \, - ^ 
cardinal scale, one tould ^ay that the difference, between levels • 
::of welL-being of 10 and 20 is twice thst of the dif£«rence . ■ ; 

between 4o' and 45 . A linear tr.ansf ormatibn will not chknge the.- 
reiationsh^ between differences as .the following' example . ^hbws i 

■ ( a + b20. D - , C a + tilO ) = ' ( 20. - 10 ■ )b = 10b , . .: ' 
is twice as large as/; ' ' . ■ j 

( a +. .b.4S ) -C a + b40 ) = * ( 45. - 40 )b f ' Sb*- .:.■■ '(. 
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. 2i Interpersonal Cpmparabili'ty .- ^ - : , v'-:"- / ' - '-^ v': ^ 
Even 1£ th:e ''st jictestV r'equ^^ on a ranking -were* net ,v tnat-.^ 

:o£ • cardinality i there woiilid; still be bbn^iderabl-e trouble ; ; ; - V; 

:ev;aiuating Ineqtiality 'if tke; w 
not^bte cdmpar^^-to another .^^^ 

says nothing about these; interpersonal coiripaxi^pn ability 

ilalce ihterpei^son^lj comparlsbii^^ 
:^xtuations such ias'- the" fallowing. - S^ 

a\ii: xl^knd x2 M< tf^e veli-ieirig pf individuals xl^a^ 

(irder 'to evaluate the '. sbciaT>state it would be ,,nice to- know how 
■;xl inii^^2 compare; ; Even cardinally does not help, if :rit is.not 

known how XI |s - cardinal ^ s cale ^g par es: to X2 ' s. Bec^tise with ^ ' 

cardinal ity the "zero point and the 5 i ze of "the 'Interval is • ' ■ . 

arbitrary i cardinal dif^ in' wdj&f being betweetil tyfo-;^ ;'^ : . ■ . 

iiidiV-iduals liiay . make us e ' and! interval £ or ■ ; 

each and so make Vthe. ihterpersoi;ial compir^ons npns^sical .: 
; For example, siippose: XI 's cardinal scale reads 100 while X|?s 
.readsj400/- :No4:hiiig can l>e said about, the reiatiohship l)etween ^ 

xl-aiid x;f.:. X2 might; be;M^^ter.o££ then XI 'if, £or example, zero;' 
; for' b©th :is equivalent;: iri^ well-being arid aii inter v^^^ increase ;o£l 

l is also equivalent. Or they night be equal. if zero for XI ^-S'f"." 
.. equivalent in ^weli ; being to two fi^^^dred for X2. ind. a.; ui;it : ' .„;;. - • 

iricreasd:' iri well-being for XI 

.increase 'for X2. Or 'xl might be better ! of f than X2 i£. zero for • ' 
xi. i$;; Equivalent to 4^00 for X2 and a unit increase Is the; 5ame 
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\|Ppf -1^^^ ability :'t:o'-;^ .the-. cardial stales^ ' 

(th^j indi^ cannot be compaTed 

i»f : how c pmp are§ o X2 . 1 1 wi 10. b e . d i££ i cul t; - 1 o iiiake^ • ya^XiM^^ j ^^S e ^ • 
vm0hts :;:oii ai distribution? . Npte that >ye^vv^ 

.comparison is possible (that is we knpV; now individuals com]^)a^^^ 
.one- to- the other in terms of well-being^ , Vstiil t^he liargeist evaluation 
prbblem remains >ds still >>nece|ss^ distributions . 

of w^ II -being are: bet te^^^^ probl'em| may* require not only knolwlddge 

Aof whi^h individuar is. bet^ off, biit by how -mtich as welj* . .■ ^ 

••Symmetry (used syrionomousiy 'with ^nonymity.) is a c6ziditio^ specifyirig-^^^' 
: that it does hot matter , in determining social well "being, which 
^y|diy;iduar is in eacli- position* in a' distrijDUtion, The individuals " 'ji 
■are perfectly substitutable.^: 9,ther Cohere are no gods ^' ■ 

'■Who--must alwa!ys:;:bjb?:b^^ ■ ■: v^-^ ■ • ■. ■ . --^ff^." 

4v ' 'In^qti g jli'ty Av ersion v-^' '.v ■ ■ /--r; ■■ 

r-^ivof t-referr|<r. t,o aspect of the comparison of social* well--being * :^ ' 
betwejBn $ey social state^ ,^br distributions i?s the response of ■0'' '. ^ 
the soeial /well-being to equal proportional arid equal absolute • 
Changes in each elemeiit in. the. distr^uticn. . If the level of 
'^well -being is invariant with respect to 'proportional shift's . i^ 
/every ei erne rit, this is ^refei^rS^^d^^^^^ constant relktife. iaectuali.ty - 

/aLvfef sion ; V If the level ' of weli;''bei:rig". d&^lines wlthJ propbrtiona:|^^ 
•iricreases-iri each- ■element , -^hi^ is ■ refer r)ed: to as ijiGil^eas'iing :\: . • ' 
relative inequality aversion ^ The -salme relationships n/ith absr^jlntPi 
j|y.fts in each element are referred to as constant ab solute 
irije qu a lit y are r si on and indre as ing ab s olut e inequai j. ty a>ver s ion , : 
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• Tills.; ;(goi^ ; isi iigped:; aft^T:;; twD:./Schdla : 
pxopettY^ (^^ o JE: inequal xty ' I^^^^ 

■it states .that an^ v ^ 

pei^bii :muSi$^^^^^ level of sc^tiai we 

the^;:jt^ansf er d revet ste 'the^ order o't ? tiieV per sqii^ - The - J ';^ 

condition has bieen furth^er ref-iiied to spe^iiy ^pxe -de^tpe of j 
sensit ivit>rvq£ Jsbcial well-beiiig td traiisfer s: from tetter 
to worse-of£- at .various levels 6£ personal w 'Tl^ey '--^^-]^^ 

/refinements h not been given: s^eci^f > 
■be 'classified .as fallows': ' '^y:"^ . - ■■■-v:^;i.-.vC 

a ; Greatef increases ; in social wellrbeiiig ;i£ :trans:f ers;::a . ' ; 
made at high levels of ind'ividual well-being, : 

i " ,^bv Gre increases in §6cial well-being if transfers are^^ ' 
liiade at middle ^levels of iiidiyidual well-beings ^ \ : ; ^ 

> ^ \:. c. :jGreater intreases^^ sbgial well^b««ig i£ transfers are^^^ -^ 
made at lov/ liBveis d£ individual well-being. - ^ \' 7:v 
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^ d. Sensitivity to tranisf^rs on the same ' side.^^^^ 

e/ Seiisitlyit^ sa^ne side of -t^ 

; ' ; ^ S trans£e;r^' on differed side^ pf^ ineanV^^ • : 

*. g. Sensitivity: to transfers on different sides of^ m^ 

■•'■^ ■• V- :■ ■■ : ' : "V - .; '\ ' ' ■ ' [ ■ .'^.'rr-v''- • 

. Cpncavity» is Va mathematical property of c on t inu puo functions;, .it.- r 

describes the 'curvature of the function/ In' t of ^SWF ' s it . 

in;iic^^ individual's well- being, 'giyin; the. 

well-being o£ everyone else, are to affect social well-being,, 'If 

i»ra>:^f unction is^^trictly c increases in any 



--:^^'^'<jii-a:iys-'-we^ll'.bre^^ 

•ictiialiy 'stric't^ con icpnditioii ■ than^?^^^^ 

' i Sti^ict • oiiaSi -doncavity vill " dp equal ly : we 11 : ^ : Iiv ei tlier:(:<;as^ / the - r: 

^ wherf a oaLi-g in^lS/incT e a§ e : in ; any * one Indiv idua 1 11 ;^.e 4.ivg^^:h^ ; : a . ■ 
; poiftiire constant or incVeasiic^g .impact .on social well-being. . ; ^ ; 

■ ■■ 7; ■ Separ^^^ ■Additl^ityj ,;'and;MultiT>kcativ^^^^^^ ; ■ = »- ' ■' 

S'ilve-'contritutibnr^itf^ incTease in an; vindiyidual.' s we^ 
i;:':the ■sbcial'-weli-be.ihgi^iri^y^ either, be dependent / on the Tre^v^^ ■ . 

/^eryohe Rise's well -being or it riiay be independent .pf^f^^Te^^ V ' , 

' eisie • s , well-he in'g . If : it is - independent - - that is i£. an incrbase 
^in • an., indi vidpal !,s'^^^^^^^^^ 
amount: :no matter if everyone 'dlse is despeifate pr,.;.ecsiata^^^ ? . 

'''^^the: SWF is called Separable . : Aii^nexample_q£-:a- iseparah^ functipn ; / V :- -;^; 
' • is pne that is . additive . ■ -/IS f or :exampll We ".let .x,y, ■ and. z rep- ; 

resent the cardinal measurement pf- well-be ing of pefson' s ,X,Y, and . 
V Z, then a SWF such aS the .fplU).v/ing pije" is an' additively separable; . 



; ;; :V'-'i , • .• s = x** -^."y"' + 2° o = any .cpnstani: ' . 

, "The contribution of x to S does not depend on y or z. On the other- . 
: hand a muitiplicative function is ' not. ..-parable ac the^' following ,. 
•■■•v:example - illustrates : ' ' . . . . " .'. 



. • • •> , ■ ^ 



S =; x*y *z ' ■' ."■ ■:■ 



2ni 
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"-la ^■M^^--;\!;'?>^:' • y ^ APPp'QVripN^-TO.,^ .EQUITY ::v; ^ ;^ ''yZ-^T"-;'. 

' • ■■ - ^ ; . ' i:' §ociai Welfare. I^unc RavTs *' Prihciplex-; ■J.'rJ^:; 

^'::^^;?:*eiati6nship.:Of j:(3 Rawls iaii ,^ai^nes.s>: we:;w3^ 

•,■■^)^ei|are■■ani^^Viiy 
/analysis . 

'the wpxit-pJ^^^^^ is just.- This ^^^m 

■ 6jtii :i)e: ejctended to provide an ordet ing bf social stktes . . ; In ea|fc^^^^^ 
: : social ^it^it6";*iie - worst- o^ "identifi^. '^Tiie^: t^^^ - .-^^^^ 

worst -off individuals from each social state are ^ ranked, "vis -a-Vp 
■ : 'one. ani^ther ■ abr os's ■ all ;st^tes..i;/--.|iife; - ;?^®'^v;::v 
■ ^A*oS-strof:#:;:i^^^ ...is'ithi^J^^tfsfv : | ^ 

of the worst-off ••.individuals istlae least 'prefe 
^ ^ " state; the others are linfed up het^een ' according to theNVvorse- y 
' offnei5.s^' .of ' the wprst-offv- \ ■. '■•'^ 

' • ■ ■ ■ ■\ 'Kfhe Rawlsian Social WelfaT^e! Functfion has the followiiig; 
V/' characteristics: : it is^ordinal^^ 
•■ • s)Tmetric;"/;^ does not meet the Pig ou-^artoh- i^ 
^ none of :th^"fTli^ the worst-xjff matters^. t(^^;y^.^^S^^ 
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^^0iereiqre-':ail' kinds of- transfers from bet ter r of f ' to less. weil>i.of f 



m 

7^7!Sh>~^^ long as;: the . ..^ 



^%jwpr s t ^ o££^ arjb ;n o t incltided^ in tlio s e: 1 2|an Vf e r s . - -The : Rat^ 1 s iah SVfF- 



;;^;:;exhib^^ both; diecreasjng ■ r absolute - inequality 

fe.ay^ because the. same prbpprtiphalr or absolute ■ 

:p±n ; eVe^tv^^^ will "increase'^ t^ level , of ^he wo 

•i "I^^ function .is 'nM additive , nor muitipriqatiive;,^^ 

a^in beca not tare wh^it happens to anyone but the^ { ' 

: worst -Q indiy iduai, ^ It . is also not ?o;icaye • . ':'''^'-:\:)^- 

.;Ari'^ example of .-an application; d£: the : RawIsian principle , of ^ ^. v ' 
: ;v ilis tit; would; be : the f o llo^vln^ ^ Suppose - wS are ' ; " ^ v ^> ■ 

^$!j^nte^^ the j us t ice of.^dif f brent d±stri/buti^ 

::^clirTent ::b^ per 'pupil \CCOE}/^ The se/dlf fere 

V^^jjj^istT'ibutipjis might, be the ones observed across, th^^ ;States 

■ t States^.. in "a^giyen year. Also:, / suppose; that th-e level 

;pf well he measured straightf cfrwardly . b}^ the^^^^^ " - 

-"of COE.. : Then the 'ranking pf states , .from most 

..;;Vqul^ corr the. deseending; -(^i^^t^^ high to. low) ■ drdering; of / ^ :■ : 

v-;the[: lowest GQE vin each^^^s tate> Note' tha-1|: tKi::S^ brdering ' would ignore; ' 
• /almost - all \Sie infox:nat ion .provided by tThe^vState distributions: " 
1; :a;nd ;{c^ would/ use onl^/.one' CpE ■ ?>i-u^^^ lowest) .f ipr- ; - 

:/-;each- s^ .^nce states^ of ten have ever '500 sch-'bl districts ,-v;. ^- ^ ■•■ 

. overj;$^Q pieces of inf ormatipn would b?;: istiored for each 'state; 

■ .On the, other "hand, iia;cimum: veight wou^l i ^be places on \tke' ;/prs^Jpl ■; ■. 

■; pupi.3(^s which is of course what the \ Rawl^i£?h principle advocates ' * ' ■ 
.^y'" V '^A^^ that it A^;culd not he pos.sible. to determine hdW ^ar - 

^^|||ixrt 'the and :the mpst j u .^s tate ; are:^ . 

■ ..principle " o provides ij.n ord^nul,,/ not:' a cardina:^ xanlcinfi , 
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j^:>"S::':!''r.!:r^' wietl^ri^^a cure - : : [:'fr:- ■ 

... function is > that soc iaty shoild strive : for' the ' ' ' ■ ' ■ ■ 

. ' : - lye tor the highest possible 

. . .. , th.t^th, way. to. ass.„,this is ; to ' .e^axd -the in.i.ia^a c,)' ^,os t • 
,:--JPa:;e,,.p..,„.,.^ 

y^;;:.,elxti.st £onnulatidn 'exhibit^ all - . • ^ ; : :: ■ -^^^ l-.-' 

g:::ti.:«a«3ia..:-::.;:^ 

I-.' - malte llttle^:^ii,tuitive';SBiise What V. V:;,-. . -^-'V ' . i ' 

: at-^all to'S - ' '°;P«^iae-,any a 

H;:tp the^ 

. .--^ P.s W, aepe«. ;soie..,o„.,H^ c. COB. ..u^ppse that ::■^■^ 

.. - «P.i. :are^ .a„.e.^^,^ 

.: ^;4.ar„.„,,««a result £ro..^ aU,cati^ 
...>^true:e.eA.i£,.,,,3,ith^:.,^ 

. ».Hl<e greater ^^V^^ces : for a givW level of . r,s..^^^^^ . ' ' ^ 

inal ro.u^, deper.cs bo.th- o,v ^,l,erc^tr,^ .;-m - ' ' ■ - 

. »how:the,:ad.a„,e. P.pll3.,,,,,.V,,,..^ 

••. ■•^•^o^V .1^1 ^-L^a. levels hnvo o -u / 

start Ti^«-»* r , n.t^ve a neac :. 



o 
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jfj^tr'i^^^ the;* highest COE, to. tho'.'hifirelt; .Ifearner .would be 



.equitable;' - V '^"^ 'y-^ '^^ 

'k^:'^-:^ over" t^e prbblenv;"o;£ ^determl^ p"£ ■ ::!y': 

^^^A^n iss tie .;;6f vhetheT\ thjB. \ leva Is- -i:^) aid -be:-:':;:-''-;i 

SJ^^?:]^^ -^^^g^^^ing to. their xurrent. manifestation p^^^ 

^il?w3^a^;cm 1 £, ••. only.:- current -■manif e.s tatidn-" d-s:: usedV-'-'^-C-^^^-^;; 

; /"/v- g^::; St>c:i aj; ^Vfe If are " Funct i ons - Sat isffy Wealc . JEquity Axioni • - J? 

j-Araartya Seix^^ axiom that* piiti:^. some; n 

;;Qn_ Spcia:^^ manages to eliminate ^suc]a' a .pdp^ ; 

^:^^,e^ : fks ■ -the - Uti Litarian;- type' f unct ion';'? ■ -.Kis " we ak ■Equity '^^xibm^ CWEA) ^ ' 'V:; 
idi^^s tated\i term^s ; of /the re lationship;^,be'tween two individ:uals.,/ :. 
::1ijp^r levelis of well-being ^ ' and sLji^argtunent C^lemeiit). -df weli •:being^ ^i-^:-' 
;^iSAJch . ;as -income.;. The . axiom /.says/ th:at^if given ..the s.aniei> ieV^#^^ - 
income,, individual one has a lowetYlevel of well"beiri|; than^ 
indiydduai ...two ; then .tindividuad' one . should be givezv more income . • ' 
This , axiom Vprovided only va^ quasi -order ing / wherb . so:Glal ..s.tates 
icaii be. c3fassdf ied as worse if ■■ the^y ■ .cip /no t/ meet " the .axiom ' 
^requirements and. be; tter-;^^^^ they' do\ /: 'However /•twx) .social .states : • " • y''-''^--.-\ 
that -jbo th. g i ve : mor e ; inC:Ome / 1 a. dndi v xdiia 1 £ .of ; typ e twd ^ ' are- ' non^-^v : . ; ' ; ■ ' 
■ cbmp-krable, -The: WEA^ i3 .^ymme'tric and. requires interpersoTial..^ • . ; 
comparisons . " tt-g^-es-, little guidance .pn- the/final^ ddsper si : ■ ' 

;cf .ilicono - or Jyellrbeirg:, becii'jse "it-'yoeF: tot. sa\r- hhw./iuuch' acre- • " 
.^nccme the- aisaavantaged individual- must receive , ' Tu-je. amount . - 
•icould. be very... small., in" one state and extremelyV large in anotlver^ * ■ 

i^ljl jus t so/ mp^ receivpdV the' two state s-wpUld^mbet -th s ^• 
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:f ::soin^;;;;^;opl^ equi-ty^i^nd ' it;. does '^nage: tp^g 

S-:Tii.i^^putvthe; utx^^^^ ' ■ . ■ y '[■■■■:'.''W'':. jj. 

Irx; a ■slightly; ,,dWerent|.a>^:. 'tp; 
S 'llMSS;!':^ -^Plimiori -of . sen * WEA Jt.o. ;0ducatxpti;. ^ Tlie; ;W5A;- ; f 
%%vis-W^^^ pupils. £rpm^;| 

? - the.. s.iie' le^rel of '^COEv ■ Suppose . we; could . compar.e-^weg-bei^g^ p£ .^^ 
■■^:4ifierent'-cia?ses;b pupils .such-. as. phpically^handic^ 

■ : ieducati onal ly lia^dicapped; as :leasurer%y ■ reading - S cp|e s ;b e 1 ow ! gxade 
.. V; level r-geOgraphi.cal ly-har^^ 

:resource ^osts^^ 
.■^ :::incone- o£ parents ,' ; arid- npn.-handicapped 
1;:supp.6se we;were.tQ:or^erS.ell-beirig-.ga^^^^ 

■ ■ lov -^to hlgli-in^ the order listed .aUoVe ^ I^iia:ily ' su^^ 
^■■■•■- (^a^sify/eac .the lov.fest 

■ velfareVcne^if^there vere -ove^ 
: ■ be.ones::£or\.which the'level'o£ CO 

\ 'from' high.td-low consistently, with- the order listed aboye :-lne:c(uit^^^ 

>-..--st-at;fes. .v)■oul.d: ■be^all■.oth^ .....v . ■. : V- ^ ' : • ■ 

'.:; ■ . ' ,: >ote- that ;ve cbiild . go not..fiiT:ther -t 
.^^:;^Some.^equitabl^ states . coulC 

'■^'gi^ differenceV -while, others had' differences .ox .$100 ' 

• . or .'bver.. .'. Yet ..these ."states: would both, be equitapl;^ -^^.nd'.non- ■ ■■ • ■ j 
■■ '^ .comparabl-e':: ■Likewise for .the inequitable states, one-y -^^ 
' : .simply. h.ave' gotten,; one' group out of;' ordex. .while . another^night . hav^.' . 
;;''- .- ;'l^r.g,i dollar' differences, between, g.foup.s ordered, exactly- backwards : 
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'^^l^mthe WEA. --specifications. -These two. s€ate^5.\.woiild» -be unequitable 
i;ajid."non- comparable to each other, . . • / - ,^ 
/ ^ Utilitarian or Eenthamite^'SV.T' s . 

"bne of the most widely used ,SV7F?s iny econoiijiics has been/t^e ' 
V;:utilitarian one. This ^pe cification of Social We]^>rfe say s~ that 
-^thC; vsiinple su^ of : individual 's welfare is to be the measure of 




, social welfare. - If , individual i's welfare is represented by U^(x)" 
/ (the utility i receives from social state x) , then the , utilitarian 

^SWF equals Z (x) , where n = number of people in the society,^ 

This sp^e<jification of th^^ SWF is additive, separable and 

^symnetric. It is also a cardinal measure ^and uses^ interpersonal 
"^li^P^^^^^^^ as ;can be sefen by the fdllcving desctiptibh. One way 
vi io ; compare vSocial .K'elfare in. state x to. that ; in^ stati^^^^ to ' " ' 
: "gs^ in utility received by all i in x and y . - 

:,J:f the sumiiof. the differences, is .positive ,vx' is. preferred to y. ^ • 
• The - losses :pf ;any individuals must be ccmpensated by the -gains of ' 

other indiyidua4s; losses and gains across indivldi^l^ are measurable 

and conparablG . ■ ' • • . 

The utilitarian SV/F is not necessarily- concav-s '^vhether it 
.,is; or not depends upon the specif icaticn of the i^tility' functions 

of the individuals (the U^(x3's3, A very common a.s-unption is * 

that individusZ utility is a function ii income -or' ci^AStin.Dtz 
. and ,is concave, with resp^ect to that ienccne CdiTninishing marginal 

utility). In this c?-se the S.vF will be concave with re.'jpect to 

i(J^me also. 
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v. , ,-^.Ey,„,„itH-the a.sunption o'/.conca^e. indi^idu.i .utility ■ ^ 
-V;*uncTlo^;. t^.SWF .doe.,„o,?.„ece.,axM,- .^et the Pigi^I^ton 
: co„amp4.becauseso.e Individuals .ay derive ,o.e'utiaty f..„'i' 
r-?,ve,^ lever Of .i„/™e tSan other i„div,auals. ' U that case " ■ • ■- 
V ;addih^„inco.e .to .„y one i«dividuaKkl. l„,,ease Soci.l .eifk^.^ 

but..s„U.hi.s inc™,e f.o. a hl,H^ l„coW 
. "'^^-'-^■ "Uld -suit 1. a la.ser.u.t»cti^.O. -individual ' ■! 
-tlUty Cand therefore social velfa.e, ..an .dding ^.at income ^ 

to a- low income indTvifiM^i f r-; n • - ^ 

V . < i'-.^vidual utility. CaT-d:' 

-therefore social „elf a.., ^- CKote that ks exa.pl, .aiso indic.te^ 

ho«^S,n.s irM,.ay be violafed .y utilitaxianis.. -.he individual' . 
; -th Kighe. utility at any given inco.e l^.l „ould.:>e ,iven „o.e 
V^^o^e by . utilitarian rule n.t less, as specify V the Sen^s. 
«A.) ,he comon assumption, of iaentical concave individual ' 
utxlity functions, „ould .eet the.V.^ui.j.eats- of the Pigou- 
, Balton. condition. In. the case of identical utility Wctidns , 

transfers from extreme*? n-F t'k^. • * - , " ^ 4-: 

,x...enes of the incon,» distrd(bution .(very high to 

very.-low) will ^add .ore to SI! than will tr=x:sfers at si,f- V 

, - v.. . ; ^iv&jui^itjis at , Similar levels 

Of ,nco-.e.. Of course, if individujl utilises ar^ identicilV-^ 
Sen's .1£EA is not applicable. . , . ' . " , - , 

It is somewhat diffjcnlt to Sevis.' a. illustration 'of " 
.ut.litariahis. applied ^. education be..,se the requirenert tf ' ^ 

cardinality is such a difficult one ,tc '.leet . ' 

• . ■ _ . ., 'leei. li . «e remain with 

CO. e..a»,,Tes we :nust. si.ilarf, '.c ..en:. WEA/ .^v.-uuat. the " ' 
"Oil-being that is associated with COS. nW.er. dissimilar to " 
en Ve..ustdo ^"re "than .order the well-be^ngi w,-.ust also assi.. 
a^ oina iy usable nu.ber,t. i.. . perhaps the' follo.in, e.»ole. 

would at least be -5111 th^ c^n^^-;* J . • ■ ' 
. . . .oe _n^the spirit of v utilitarianism. ' . 



a/U^.. . Sii^ose we continue . with the five -gVoups of pupils l/^.i/t6ci (in . 

ijP--^'-'^ ■■■■ ■■■ 

X^nerp.reyiaus' example. a>s being the .only/ ones to-have distin^iiis-hably 
t-.-^-^f^?^^:?^ ilevels; of* w^ll- being for ^qual levels- of resoat'c^^s/l 'V^'^Fo 
; expcsitional ease, "'"the ' groups will.be labelled ly' 2 3, /4}'-^ndi^'5 
■:"wfeeV'>". ';/';^. ■' .- - - • ■ \ ' • l^'^r-M f; . : 

;•■:'■■■■;**. ";.)•' •; . ; - " ' . ■ 

'.. 1 = physically handicapped - . o' //OfJ,' * 

k\\-r^-j^'r'^": ■ 2 educationally, handicapped < • • ' ' . /jy/"'' ■% 

. 3" » geographically handicapped ^ y 



4. =- economically handicapped 



/ 



J I'/ 



, ^ 5. =." non-^handicapped. ^^y. • - / v 

■;:N.ow- suppose that 5 Vs, we 11-be ing f or a given Te source, leve 1 is . 
assigned a cardinal value of 1. 0 and every other group 'sis^. 
xeprsse.nted. in relation to . 5 ] s . .^- Then, as • an illuBtratidn^v/suppose 
vthje ;otl>er groups are. assigned cardinal values ^of well-being as. - 
follov/s, - ' . ' ' ' " 

■■•r> '"^^ ■ ■ / 

■ J ■ Wb2 = 1/5 ' • ' . ' , ■ • 

Wb3 = 1/2 " .J • , 

. ■ V;b4 = 2/5' 
^1103 5 1 ■ _ 

The V/b 's are cardinal representations of levels o£ vell-being at 
.: equal resource leyeis Nok a. utilitarian type measure o£ -each. 
«ta-te ' 5 social welfare can be de v-i^?ed: 



S 

.SW = I 



I CGOE.;) : (Wb. 3 f Pupils i " \ 
1=1:^ ^ iTotal FuDils I 



ERIC 



wher^: Pupils.. i is the number of pupils in .i ; This S»VT^v/ould 

;be -.a weighted sim of well -being . of 5 . grcu^^^^ ' weighted- by ■ the., pe.r cent 
9^^pupils . in-^each group / The - states - would;;^ be . ranrced , ord.inally and " 
:cardincillyj : hig'lies loive^ t in s-ocial welf.are , by-^ the: sl::e of 'Vtlxe^ 
_S.,qclal:-1^elfar-e;ind^l^ ■ '\ \^ 



.,Vi£/it;:sp^ndsT 

;.;Qf ; e-quality v -■ ' y \"/.''' ■ -C^.-f ^^^ :/: : 

• ,V.v-^ . ; S.. . - Social Welf arfi ^■^unct^ions^Th..^-• Avnf .... ^^^^^1^^^^ 
-Because th^^ssur^ptions, o^- '^daM^^^^ 

.^3^.fpf|^ devoted -t ..; 

■specif icati«ns:..t:^^^^ 

:^lternaMye;-5peGifi;cati:on.l^^ zhe:^:-^^^^^^^^ 
:.si-xict.ly q:uasi-concave. 
<ibmpari.spns.;,.:J^^^ 

utilities vybut;:^^^^^ function oi:-inco,ue - (or- so^e 

.oU.er,variable;,.v: 

■ additive ^separability. -^^ . . f ' i^^,- '...v.. ■ ^; 

■^vy;.^rThis^;fprT^ 
meas.:r^me^^ 

■obvious, '■ . v; ^^-^l;* . :■; v ^^/'- 'y^' ;;-* 
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^^>^? ;6 . -.^ome Examples of Social ckoice Functions ■ f ' ^' ' 

•peppTe^ particularly economi Jilgve been reluctant- not only .- 
-Assumptions .of additivity and separability/ but- also 
■/those of cardinality and interpersonal comparability. The ' - ' -■ 

social -choice- has avoided all of these assumptions- 
/:by concentrating on' the problems of how to devise, rules for , " 
V combining individual- orderings into, social orderings or quasi- 
• . orderings-. * _ ' - • ■ - ■ ' ' 

The basic idea in the sociai choice formulation is to - begiTi 
v/ith-a rfgroup_ of 'n' individuals and 'r'' social states and'to - 
•ass.ume that each of the 'n' individuals has an ordering c£ the' 
'.r' states-.- Then thosfe 'n'-^ orderings of 'r' social states are 
-'j:ombined -into, one social ordering • o£ the 'r' states, with certain 

S}cifi.cations"on "the characteristics ^ df-*^ the riilfe generating the - 
Jfeering. Finally,, it is seen "if there exist- any rules 
of choi^^v-hdch permit all the specifications to be 'met.. 

The most famous example of this t>-pe of model- is demons tra^-ed 
-by Arrow's impossibility theorem.' Kenneth Arrow (1951) states 
four specifications that the rule -genera.ting the social ordering 
must meet. 1. 'The rule must work for-every possf -le conf iguratior 
of individual' perferehces. For example it cannot be restricted 
to a configuration of preferences that results in ananimous 
^ agre em-en t on all choices. -2. If every indi vidua prefers one 
'social state to" another, -tharijso must "the social order in" ■ - 
- The social orders cannot be brised' on^ one- ih-lividual ' s ' \ ■ ' ■ ••• 
orderings; it cannot be dictatorial. -4. Social choice on two 
^ernatives must depend' on individual choices ,cn these two- 
alternativ-es only and not on Other "irrelevant aiprnatives" . 
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;^Iuch\o■£ tlie effort; ill ^the^.social ■choiGe field 'has. beeii-^^^ 
devoted .to. 'finding -combinatio^^ .•desirable'' or "reasonable"' J 

•specifications that can result in rules ^ene.rating social 
or in finding vhl^ch conditions canine met, by a specif ic ^ru^>- . 
Fdx%^ample, maj orit^, vote ^is a :popular rul\ and although .It^ . . 
does not meet Arrow's foUr specifications,, there, ar^. other- , 



' , 7 ■ 

-Combina:tiOns it . d-oes: meet. 

■ ■ - • ■ ■ ■ ■ ■ ■■■■ ■■ ■■ ■■■ ■ ' ■ ■• '/ 



;;..The strengths'b£- the Social ..Choice approach, a^e ■£ir§1: ; the , ' • .^^ 
attention .it pays ' to ' how:' .'the ^ocial Ordering. geri¥xated. and^'- 
second its usual avoi^a^^ee^^' strong as sump.tabns, ;,bh iritetpersonal .; 
comparisons!' cardinAity, "separability etc/ Its" weaknesses .for- 
these 'wh<i 'are interested in ^ 'the specif i cation and measurement- . 
pf equity, are' that Ihe results ' genexally iden^fy a process; . . 5; 
.rather ..than. , an outcoih. and that- there is .no way -to translate.' the,, 
results, into measures Xequity. Of tourse, one can clearly- 
conceive of measuring equlty'by processes., not o.^tcomes, as t.hl 
following, example illustrates. . ■ ' ' 

.Although a bit - strained, i<^ is' pe.r>Vcips,- pbssib'le 't'^ devise 
•aneducation example in the spi-rit. of SH^^'s .twithout use of the ; 
tedhnical. theorems),- by concentrating ..n- the p_r_ocess of- revenue 
.generation. 'A'emighL begin by'-5rai:,-.n^ .peel 'iic.iticn. we would .. 

waht.the state-local choice^ of COE to meet. For example, the ' , 
'. following might seem appealing in'the late 1970's:. • 
'. • 1-. ./Local, districts musf not have a COE imlposed (non- 
dictatorship •;'of' a .sorts) .. . ■.- • 



J-jS 2. No -chiid -should ^have less than "adequatd-'^ level' of ^ 
'service define^ in- terns of a" COE ^figure . ~ . ^ 

' 3. The decision. on the tax r^ate should determine • the C0£'^ 
Ithe' Guaranteed Tax .Base systems df ' the 70 's for, school .districts' 
7that budget independently of municipalities >nd have a require| 
-minimum ta:<^ate-* V^ould meet fhese specifications. Note that r,- 
this example is only 'in -the spirit of the SCF model. The actual 
models are much more technical and narrowly defined to decision 
rules such as majority vote, The .usefulness to' the analysis of 
•education equity would seen to be the erphasis on process. 

\k seqond example using the s.ocial choice formulation , more 
'Strictly could be*^ labelled a Democratic Sl'-T.S Under certain 
conditi6ns. the majority vote rule. will result in .a victory for 

votei:, with the median ' preferences . If -Democratic is used ;. . 
^s.yj»«iMjmously with majority rule,^ then 'a -Democratic SWF cciild be. 
interpreted to mean that ^social states are ranked according to 
"the/; level of well-being of the nedi^n individual or group. In ' 
ediication' this 'SWF 'might be applied' to Lhe distril^^tion of C£)E 
Tf^q, distributions would be ranked according to the level o;B COB- 
spent on the median pupil (or by, the median district). ^ Depe,ndin 
on how different ^financing -arrangements stimulate low, middle, v, 
and high districts' to spend ' on'^COE, thi.s, SWF couia conflict ^ 
significantly with the Rawl,sicr. wC^'^inir.sx) or Elit-St (n'-aximax) 
^peci f icat ions ; For examp 1 e , s t a te - j cc p. i.. financ s ■ arr ang'S-ihen ^ 
that benefit the middle of the dis'tributipn of CCH (the mod ion 

i ' " ■ ' 

uoil) may turn out to lead to very 1 :v spending by the low 



pu: 



2^8 ' 



spending districts . j Siroilar to the Raivlsikn and Elitist SV/F, the 



' .Dejnocratic one ignores every grou^)' but;/Qne . ^ ' 

• 'part' III: RELATIONSHIP BETIVEEN. CHARACTERISTIC^TOF SWF Ind SOME*' 
' ^ SUMMARY MEASURES OF , INEQUALITY » 
^ V " ^ " ' ' ""^ , " 

A. Some JRelatively Non-Controversial Results 

Bajed -primarily ,,on the v/ork o£ Amartya Sen, the £<^lowing table 

: displays: the-most^^^ characteristics of the SWF that is. ■J'- 

implicitly being us^d when a ^specif i.c -sumary rmeasure of ^-^^^^ 

viS:. calculated. ^ When the Lorenz curves are nonVintersebtlingV 

g e ne r al ch arac te r is t i c s of' tihe< SWF are.'a>s .rfar as >e '|ieed go; * 

■ Although these /. gen-eral chara&teristi cs contain Va;lue j udginerits i;? 



-r^he -judgments: We prohatly ones^- m^^ can vlive with easily . , 

.■^ote that^ aCithough the :SWF: is . cardinal ,ilthe saimmary measures are ^ 
, .pijly crdinally consistc^ac' Kith it and. should therefore be used' for ' 
ranking only • In vfhe- next section * a cardinal -measure 4 s discussed. 

Table A ' , , 



.■ ■ - ; Re.:lationship o.£ .. . ... 



Characteristics of SKF^ " to ' >jeasures of Inequaiity 

V. ' ■ ' - " ■ 
^rs trictly quasi -^concave. \. 
-symmetric 

-cardinal . ' Gini Coefficients 

-either s/^ne size population and ^ ^-^fi^om non-intersecting 

same to^^al income , \ ^Ivxp/bbrenz curVes 

or ' ' , , . ^»>^vv » 

different size populations and ^ i " •■ ■ " ^ 

6ame mean income ' y^'^ 

-Pigoii-D^ltoi:;;. , ' 



^rstrictly concave ^ * 
^feymmetric 

-cardinal - , • • 

-Pigou-Dalto^ ... ^ Sta'ndard Deviation 

•^-increasing relative equalii;y aversion^* ^ 
-Constant absolute equali;£y laver sion ' \ ^ 

. : , . - ■ 2^,9 



|more sensitive to tr^r..^' ' - 

-constant relativ" Snf?-; ^^<'ohe 
-decreasing absolute 15. n \^^ .aversion 
l^:^ . ' inequali^ty aversd-on-- 

rsynaiietric ' , •' 

-cardina^L, ■ ' ' , t, 

■Pigou-Ualton , ^ ■ • ~ ' 

cardinal ' 
-pAstant 'rela^-iir^i^ 



.SJand^ird Deviation 
of' Logarithms 



Coefficil^r^t of 
yariation 



V 



Relative Mean 
Deviation 



" the Loreni curres do not Vros- f„ 
"'-#he,-.H.;3 .ase. on t.» l n^-con.Uc, , 

■ Standard deviatior, A'f . - * 

".ve. do cross. the„ r-. , l^^^lthns- if 

-s-fc. tvo dist..-..tio„s Cbsf one. a„d 1 ' > '"'""^ " 
identical. .tW,t,o d.stn..t.o. til L;""""'""""^^ ' ^ 

" - ie.t 0. t.. .nto.soct.0., . • ^: 

he standard deviation of the lo.ar.M,„3 , W"' 

most' ennxrica-'' <:-K,M • " 

^ 7"-. -^.e c.„.ote.istios o. t^'w'^"' """"^'^ 
, * ""^^^^ specified^' 



/ 



•;:,./^^h«wn,;that the. S.;f wne„ t.ai,sfor«d.i„t6 an i„a,x of ine,u4iit^.V;r 
must ^be->of;:.^Jie 'form: 10 ' ■■ ' 



e >^ Q. 
b > 0 



•, -, ^- -^.-^'-v./i^ : /^ciai. . As [ej. rases, we attachmore 

, -'^JBht to ;i;raxi^fers at the lower end of t'^e d^fetr^ ■ ' ' ^ ^ j'^'- 

. "-^^ ^--e "iJvltributiGn .ahd less ■ • 

weight' at?f the top. The- t^n. ■ ' "-^z \ , -;- ••<.■ 

p.. /^^P limiting case a.f one extfenie [-]'^-■.^;^.^- 

to the vary lowest sro^p^f and,' .he.e^o.e not .triotl^W 

:J Ons^;havlh, speci^.d In .inore .detail the :s,.F, it is posafe^l 

constrict measures of ;i,ie^.ality that will p.o;id. ari unl;' I 
•■r>,y,i,,- , ' v'-i J- u I -1. c-e an unaJn-bigiious ■ 4J 

•ranking and can be usocir cardinally ' An-.-nVn' V - ■ • i- ^ 

• . V . .. •■ ".'^^J-y. . A.kmson traiioa-orms the SWF 

such- a -measure bvnipoV,e ■ • • • ■ ' ' 

■ . . ■ ' - thcconcegt ,f the equ, Uv ' dls tribuied ' 

. ^ ,^.vale„t level o. i„„„e,- which he^^i^?,^^^, ....^ :^ ^ /• 

. cap.t. ih.eo.e .jhat if;e,u«ly;d^,i,;,,, wb.ld:,,ive4Ke sa.. : 

..- level of social vel^arp -^'-^-J ' ' / 

-St^o., V- ■ . S''-' ^■L-^^-.D.,-...ou. HiVi measure' 

.o± iinequalaty is: , ' » ■ . . .. ' ■ '•• ■ V'f, 



• ■ ■ •'■ - '.y 
1 = 1- : EPE- 
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1^ -iriirixis o-f^:the . ratio 'if - the'^bqua^ 

.t6;;u>, so I :x:anges from 0 icompletc-^equallty] to' l" .rcontplet^^ ' ; ' V 
.direqiialityi-,when^ e -is: greater than' W: equal .to . zero...;: -Atkinson ^ ■ 
^as,a^cQnyeriient ; int:erpretati '^If .I- 'oVS; f b 

.it- alicws to^say/ t 

i^heA-^.^: should need' .' 

particular sociai:wel:£are function) . "^2 ; . ; ' j / 

Sv;V- , Sl"^,; ' specif ied previously . Atkinson 's .1 t^comes ; 
for continuous-. fuhctions^iV-.' • ■■^ " 

^9^iscre^e functions it becones: . 



I = 1 - 




1-e 




■ income ' equal, to y^, . . :■ . ' • 

v,v...■ .Th.e^advan^ Atkinson . measure, i s that having . fully ' 

pecified/the SivF there ar.' h i-^: ranki..g dxstrihutions. 

he;disadvantage is: that there is no Vny to specif y/the; value of ^ 
l>s ;'e»^ in;the:SKF to suit eve^^^^ . As sh.^vn- in footnote 'e, the' 

ap; of e will result in SWF's ranging fro;, that of RaxL'.. (e;-, 
o;^at 6f ;B.e;nthani (e^ = ^ - tc that : of the Elitists I.-.) . ■ - i 
; :^here;is ^no good w^iy out of the bind. / Lorenz curves Avill > ' 
idMtedly cross . making: noces snry rnore , specif ic; c&actori;. ation.^ 
^'the SlVF. than those 'ih' table A. • \ • ■ • ■ v 
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. 'PART 'iv: KOW IJSEFUL IS THIS ■ APPROACH FOR EVALUATING EQUALITY' :IN^>' ;^^^^^ 

■\-;';v^-.^''; • •.-..EDUCATION? ■ 

. } ' The tangible outputs-. Firs't ; • the ^ . ■ ^ 

"r^r examples^^^ .SWF and,;SGF'' fprmul^^tions applied to eduGataon are. " 
' some help in \thinking about different co^n^^ equity . . , Second,. ■ 

Part" III correspondence betv/een the SWF' s and statistical w 

■ m deiuonstrate that the neaSu^^ dlearly have norma t^;,^ 
, . .implicatibns .. As for the first output, iriuch is, left; /unanswered 

in the' literature 'on SIVF* s : and SCj^Ks;^^^^^ 
how to .combine.- iRul tip ie, arguments -into .a: choice function /. 'except;;^^^'^'/ 
,\ to say that a single utility ijidex of ; the several obj ectives /must . / 

■ be ".formulated, For example, in education the- likely, concern is 
. -not onlyV.With COE and 'their utilitv to current pupils , but also " ■ 

tax/burderis among families, . and the. utility of ; COE to non -'Students 

■ and^ $utur e "ci ti 2 erts . ' How ' can ' thes e mult ip le argument s te ^ '■' • / 
V iiJ-cluded-i^ SWT? The second output on. . the normatiye • imp licat ions 

^ ; ^ is important , but that, point can b.e made . -■^ 

_ :more -simjily'-and.; in less' .space.. - ■■■yv/ ■ , ■ -, . " • 

' Perhaps the . most -positive output is a thirds one.' The 
specif i.cait ion of SWF* 3 sho>ys that in or/ior' tc use: a- static ^ 
^ summary measure that pro\-ides a comple.t^. ordinal ranking 
. necess.iary to be fairly specific abo.ut hoK to .evaluate equity . * 
■• This specificity is. likely to go beyond -^irhat many people feel sur>. 

v' abput., ';0n the. other hand, n w.^aker ifpeo." ri.'Cnti on -s.uch a.s ' ; . 
. Seh/s WEA is easier to agree on.,, but of roju^se-^ 

■ incomplete ordering. ' The les^son may be M::^^t- the ' use 6 summary 
■ measures , . especially when used cardinally.; asks too much of our. 

abilities to think abput and agree upon conceptions of equity^ 
' We inay be on firmer conceptual, ground v/ith less., complete measures. 



FGOTNOtES .. 



V-g®®.^.^?'?^ Quisle, and Rubin, Saposnik, . Introd uction to. General' 

'•■V?"f i !.^"''^ Theory and Welfare Economics . f^.cbraw-Hill . ■ New/; 
iork,- :196 6 , pp 1/ ana IS . • " ^ . , . • 

...The two ••scholars, are Hugh Jalt on and A'. C. Pigou. ' 

' -'^ a™ c - t ^ °^ ^ - ^^^^ '® ^ ^^^s i 5 . c 1 oar ly des cri b e d in 
: :-^^^tya^S.en, On^ .W.. l^T- Norton:, New York;- 

:V.^^€e;:' footnote ve:/ - ,' ^ . . ■ : 

:.■ ^lar ty a vSeny-. o£.. c^ ■ ; -.V;" ' :> ': '?^:^:'i' 

: 5idil^y Alexander ; "Social Evaluation' Through Notional Choic-" 
V6u|rterly Journal of Economics, : CQJE) , YSS,- No. 4,^Nov§Si^- 
-^|WTas iGnnulated ^he .Ra^vlsian,. -Elitist, -and U^ilitariari: - ■ 
^V.F;.s aspersions of the same SWF vith different, choides -5^: 

■P^^^''^^^'"^ - A slightly modified .vers^ioS of his . 
.■.presentation/ is; the following : . ■ ■ 

.. "ii = :^^tility -of ■ . th :ihdividual in .. th. stated ' ' . 
;'nV = ''number -b^^^ ....... 

-j ." .'•^■-If^re indicator in . th state" : 



.ft * 



1-1- 



n 



■ Utilitarian SV/Fr a = ly W = i u 



Rawlsian SIvF ; 



a. 



min CU; . 3. ; (maxirinin} 
i . * ■ '■ 



■Oft.: - ■ ,■■ ... •Ebotnbtes.\con;tlnu«-cp-y4^c;;;^ 



■ distribution , is: important, ^^^he^ l^a^:,r,g ^%}xe,^:^^^.^ 
;,v,4e, sTnallest ^m-^^:^^^^^^^^^ 

V - smallest to aetexmin^^W^ ^^^jn^|^ > ^^^^^ .■^°'^'S^^-: liM- 

■ matters • In .thi s ,cas.e , the . lar^ . ^.^ ^ : de t erinii;ie U j . ^^gf,^^. v 

. • and .the^ l,argest ^^^1^^^,^^^ because he- ^^^^ 

■ • does not. accept , this 

V.as distinctly , ^^^flJ^.^^SillerSri^choices.: of a^ijat^emat^cal , : 
. ; to;present . tijem^as^sxinply ^^d^^ Alexander ^and Musg rave • 

-■■^r paremeter .-. : CJ°1^ .^^^f ^^/^^^^ 64^-646 /. ^ ^ 

. Goliectivel^^ 
^^^^tf:i?b^'^an'i;in§i^^ 

qje;: Nov. - 19?^ V PP • 656-70. ■ .. v;.-: 

" ■ function of , uti 11 c> , tnen our x, , r ■■ - .-.r, ::-y ^ . 

■ this SWF is::the sane,^ 

. in =f bc,tnote.^6 /')^J^^ises ^ 1 - e,, as.th. cruci.al ^ , . 
few paragraphs . Aiexdiiucx . , , ., ..^ 

parameter . ^ . ,.q ^t;^, ^^leasiri^nt ;cf ^ jA^ec^ualityr' , .Jb^ 
,^|thon|^^ 

12. Atlcins-on, cv.; ci^- Pv 2:50. ■ . . -/^^ 

combine, the two ^TS™f J J' -"jvrr'i S?ility function.^f .incor.e;,- 
■ i: single utilily., index^by ma.an„^u.i^ t axes ^aid ana. 



10. 



11. 



13 . 
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i^Mejcitrider j '.Sidney ;-''Sociai;;£v • 
. •;• ,;. Xju^rterly Joxxxnal pf y^QoiiQrtilcs l No; J, Noveiriber 1 9741, •' 

f^ArTbW,^- % ' Social'^vGhoice ; £h C : 

^■^^^'O^Y^enneihi ,''A- .Utili tarian •Approach - to the Concept Of ' Equality. ^: ' 
, : Vin Public Expenditures", Quarterly Journal of EcdncHics, • • ' 

■;;y;,.--' ,:,y58,.: August 'r .• ..-409-15. ^ .■ . .• ; , .■ .;. . ■ . ' ■ . , 

■ A^^^ . Kenneth; -: '''Somfe^^ Notes on .P.awl 's Theorv-- ' 

. of Justice". Journal of Philosophy ^ 'VLXXv .No. ;9., May : 1973\ . z^^' 

vAtlcinsdn, 'Mthohy; ''On the ■Measur'einent-' d£ Inequality", Journal o'-'^ • ■ 
■ ' -: Econoitiic Theory . V2,\.197.0 .", ^ . . .. ' -. ; ..... \: 

*Coo'te^^ Helpinan, 'Ellianan;' "Optirria.! Incdme Taxition for 

■ ■ : r^rans fpT Payinehts Under Diffe.r^nt , Social^- 'Cri teria, : 

Quarterly : Journal of : 5 con6hi;CS< N^6v8^ 1974..-' -: 

^^^pasgupta,' ; Starrett , . David; .Sen v : A:nartya;: -'Notes ■ on the.^ . ' , ■ ' ^ 
:■iik^■ ^^'Q^sure^Ient of Inequality", Jo:u of Econonic' Theory , :1972 . 

:-?'Wfe.r2Lve, ..Ri chard A. ; "Maxinin y' Uncertainty , ahd the LelsBre Trade - 
;.; Quarterly- JournaL- of E conoa-nics , . Y 8 8, No 4 ^ - No'v-a.T.b e r 1 9 7 4 

i iNewb.erry., .,vD^^^^^^^^ on the Measurenent' of Inequal-' tv'"i ■'•'" ' " 

. . '.- jou.rnaL.^of .gcofio'niic: The.pry v ;V2 . 1970". ,. •,'. ■ ■.'■ ..,■:.,:.. . . ■; ''.- : 

.Quirk,, Jaaes, and : Saposnik, .Rubin;. liitroduction To ^^General Equilib rium 
*. Theory, and. Welfare EconO;7tics- . Mc-tSra^v .Kill , .New Yoric:.,- 1968 — ' 

.|Rawi-5 , John;;"' A Theory of Justice , Harvard. Universi-'v Press, 
■ ;.';:...Gakbri'dge Mass, ■-19'7i . ' ' " . ' ^ ■ ■ ' 

.Rawls, John; - "Reply to . Alexander^ and M-asgrave^', ' Qc^rterZv Joar nal'' 

of. Econdmlcs , VS8. No... , 4.. ' No ven.be r 19'74. . : ■ . • :.■"';. - '. . ' ^ :\ . 

Sen> Amartya; Gbllectiye Choice aiiu 'Sobial V^rlfar e . Holde^-^Dav"^ 
. '• Sah-franciscp,: 1970. .. . ■.. • , • ■ — ■ ,. . , 

Sen y Amartya ; . On' Economic Inequ>^lity , . W . Nortov.;. • ■.Ke>- York , 197 5, 

'Sen/ Martya: and' Pattanilk,' FV:;.s.anta;' ';\oco£5:nr,;^' .^nc ■Sufficient . ^ ' 
.-, -Conditions'- for Ration?.! Choice Under Major i.t--- Decision", ■ 
Journal of Econoinic. Theory , 'yi\ -No ."f. Ails.' (3 9,;..' . ' . 

Sheshinski, _E .| ;-V' Re 1 a't Ion Se.tVeen .a Sccial -V/elf r,7-e . Func^^^^^ end ' . 
The Gini Index of .'Inequality'", -Journal of E-.ftnomic Th«6.rv ■ 

■ ^ ¥-4-, a9 72..... .... .. ^ - ,..' - ' : ■ . - " . ■■' ■': 
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;J)ef inftions ,andi Tpij^^ f oi'j(easujres ' of . Bquity 



ly' l;0''seI*ation^in:;a distTibutipfr^ ' .'ff 

3.y f ederal Range Ra-tto: The diffeances: 4.tK..« ^he ^observations ' 
y'^lje ,StJK.and;the SSth per^ 

^t--^e.. 5 th: percentile. ^ ' '■■■■:r:'7-^ - 

J V "^^^^^m^^^ the mean divdded by M totar^^^^^^^ 

: number of students . ; ' ■ '■■ V' ' /■ . ■ ^':^^/'- -^^^ 
^ ; RelatW mean ^^D 

^: .tKe diff ^^enc^ t ^ obs eryat ipn and the mean dbs ervat ion 

divided b^ the -sum, of .11 the observations ; Us i^g the pupil a^ 

l:he ynit^.^^^^^ 

;'tlje... formula as.:,;,.- ' .'''v' ■'■ 

' :^i 1;^ " 



1=1 



vher,iB: 
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::,Pi « number of pupils in' district i v ■ 

» mean per pupil ^ expenditure in dlstr-ict; i l:; 
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using ;pupils.~and expenditures: is: ' . . ■ ' '''.'l:'''--r'--^ -ik 



where.: 



V ?i; in ;district::x^'' ■i. ; ^ 

. • • " '^^^^ P^^ pupil expendi^^t^^ V 'J 

^ V. M = median^leyel of per jiupii expenditure^ in the ^^^/^^ 

^ distribution V'" v-"'''i 

V. expenditures ■ . ■'^^ : 

Variance: ^The ayerage: b£ the, sqiia^ 
The: formula,;' using the. pupil aS; .the unit of anaiysi^^^ 



1=1 ^ '/. i=l 



where 



8. 



. ^i """i^e.r of pupils in district i j . 
,}:,'^x-°':'^^^^^ per pupil expenditure in district i 
: : y ;. = .mean per pupil expenditure over ali pupils 
N = nukber of districts 

Coefficient of Variation: .The square root of the variarice 
di.vided by the mean. 



rStandiard -Deviation, of. LogaTitrafs The square root of the v 
:average of the. squared deviatiq o£ the logarithms -of "the • 
observations. The formula, . vhere the pupil is the unit of. 
analysis is : 

N 





where . . y \ 

number of pupils in.district i , 

■ Xj^ « mean per pupil expenditure in distric^j|^ , . 

log^Xi; « logarithm of the mean : per pupil expenditure in 
■ / district i *■ . ■ ■ ^ 



log X' me'an of the logarithm af per pupil expenditures 

'. -'.S.: P. log .Xi" .. 

: N of districts 

Gini-Coef f icient : Derived from the Lorenz cuirve which is, . 
cons ttucted as follows If: the observations are ordered 'in . . 
.terms pf per pupil expenditures from low to high, they can be . 
plotted on a graph usin^^ threrpercentag^ of the population on the 
X-axis arid the percentage of the expenditures accruing to the' . 
population von the Y axis • -The plot for a distributiori. where ' 
e^cpenditUre^s : per pupil are tJie same 

;Wiil be a 45** line , assuming equal units \bn eacla scale/- rTwen 
percent of the population will, receive tw.entyV percen;t' of . the 



expenditures, thirty per ceri-^ the pbpuiatiori will revive- .: 



3 



thitvty jiercent ^£ the^^^^ If per piipxl - . ■;, 

■ expeiiditixre^^ dis txibiited 'equally , then the. distxibut ion • ■ . 

will^^t^ a^urve below the 45** ^line,* ; X percent ^ 

• of the . receive'; Y percent pf; the: e:9penditureS an 

;at some point X Vi^ than The Ginl: coefficient is . V 

ith^eri the area below thfe 45^ line v. 

f that : i^s beti^eeri, the Lore^iz cuxye arid the 45*^ line . . : ;\ ; ; ; ; 

. ...:■>)- - jliere, are vmariy formulas (transformatioris of each other); 

for the; Gini coefficient , Grie such formula is:, : , ■ / , 

■'■'^■-l■■■•.■::■^^■■;;■/.N^^ 



N 



: i= l : 




^1 




ll. 



where:-; •. -.r,, ' ' ■ .■• '■■■'■^y/i 

- number of pupils in dis tr ict; 1 : : V 

: : « mean i)er pupil expenditure in district- i •; 

p « mean per pupil expenditure over : allj pupils^:; 

■ -■■■;.^^"'V N "^--niomber of ■•districts": :-;.;V\- •■•y\;;::; 

. Atlcins'onVs Index, using' a SWF With E > o arid not equal to* one.. 
The formula. is: . . . 



1 = 1. 




P_. 



1-E 



where: 



T?^^ = number of pupilis in cli strict x 

X: = mean per pupil expenditure in district i*, 

■ y . mean per pupil ^expenditure oyer all pupils 

■ ■ ■ . • ■ - . . 0 ■ ■ ■■ , ■. • ■ •...■.. ^ ■ 

N . = number o£ district 

E = value judgment param^etet to be set equa3,;.t.Q 
. a constant > 0 and not equa^l to 1. 
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BIVARIAXE MEASURES: ' . 

-1. Siinple cotrelaticSi bet^^ (Y) .and. independent^^^^^^^ 

variables:- - ■ '.' •' <■, .- ' 



■.''■'■■'where: --v. 

:,■- >v>.. ■■■*- ». number of observations ' . ' 

: 2; ' Bivariate slope coefficient from regression Y..=^ bo + b^X:.' 

. •- .2. Xi^- . ■ 

i=l \ ■ ■ . ■ 



3.; Elastitity from '^bivariate regression, , def ined at iiieians :' 



. 4.. Constant elasticity calculated from regression.: - 

' -!^ '' '1^. Y b,; ,lnXz . ^ : : '.'■'*'' 

5;., Slope from quadratic regresision; defined, at mean: 

' ■-■Slope''-«;;bi'^ + V2b'^^ • ; . ■ ■:■ " v' 
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6. . Elasticity from quadratic cregressio.n, defined at means , 

7. V -Slope froiii cubic regression, defined at mean: 



■' _ J- 

Slope = bi 2b2X 'Sb^X 



- 8; Ela^^ticity^;•from,^cubic regression* defined at mean 

. y? - ..Ci>i - ' 2b2i sbjX^DU^' ■■ '•• 
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'^'v' ;";nriaxpayerVEqui ty.'-"in * School; Firta'nce .Reformr. ; 

PubTIc .Finance, Persjpe^^ 




of equity in ;^chobT finance fefonn is ' . ■ 
: -c^lpl j^^ ai valtfevffee exercise. As • a result, dlscussi^^^^^^ - 'K^^^^^^ 

anaiyses^^^^ equity^ a^fe- d , confusln^v- th6 purpose .o^fv. ; . : 

: this art icTe is-tp iort out arid .^xp^^^^ ■ '■•■"'y:'^^J-^^^ 

J;-:titiiliLrly.thbs^ ■■Vj\'i\t']-^^^^^ ; ■ •■/•"V-^---;---'--"^ 

; -A * Many, exami naln^bns of ^ ,i n school' fi nance cl assi fy equi ty c once rhl -^ 

;'-i rito at 1 east two broad group:ings'. or ty^ > One typ? .^is gerierally expressed as . . 
r^a cpiici^rn for..iChiTdren . ' Most t)ften children' s equity is^ m u^inc| ajvuhl-'^ . : ; ■'^''■l^r':- 

i yariate dispefsian measijre tbeffiGientv o'^^^ 

.jj|feifficieht; or a more complexjneasure that ^incorporates differenttsl - s \ 
I Consi derabl ^ attenti oil hsis : i^et^ntTy^^^^;b deyelopi ng^ an xinalyticrvf ra ; ;f ; 

■ Wdj'ic for assessi ngJ the equity impTi cations ' of J^dtlcit j^^^ .^sf orm f oir chi Idren : / 

'^''JTh(S^:bther equity type^:i^^^^^^ as a concern forCthe taxpayer.; S^^ ^ . V 

.;;dii!fCTent fprauTations taicj^ayeir equity have besri i n tr o d u c ed i n an , afd jho c ma n n er : . :; 
jintd the school finance Oiteraturie and thesa^/tend to be^ s 
^^^ixpayer etquity formulations found in the public finance litiaratJLjre.v The alternei--^:^^^^^ " 



See* for^exam^^^^^ Johns' and Magers "Measuring. the Equity of State/ * . ^ 

School Pi nance :Pro:grams" > Journal ; of EdMcatibn*- Fi narvc^ y": 4, : Spring , TSTB. • ' ThSy ^ ; t. ; 
al so cl ass i fy. "ade'quacy" as a ^concern but v/e * cons 1 der adequacy to be 'a separate 
coTicern from equity; Seie also the Office of Education Regulatibns that have beeriy \ T.-/ 
written to .nieksure eqiialization in PL SS-'SSO, in the Federal " Regi ster TuesdayV;. ; : 
:Harchv22:v:'19'77v • . ; ^ ' ■■-■■•■y--^-\y:!^^^ 

^i' See>-' f^^ ^icampTev Bernev "Al ternative Eiqui ty ;and Equal ity Measures : ; Does . : / - 
the Measure Make A Iji ffe E . 0 .; trpn ; .jed;> Selected Paoers in School Fi^ • . ^ 

Jfc??;, Washington, Q.C, :; U of Education-, forthcoming and L.S. Friedmaa' and : 

Wtwiseman, "Understanding. the* Eqirity Consequence^i^ bf School Finance Refonn^i; • ^ f ; 
Harvard Educatibhal Review, 48^ ;May T97S. • , ' " ■ - 
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gllglv-^tijii^ ; <)f 'ta^xpayier . equ:T»t^y^ .have • 1 ed':tb' : sbmfe' coiri^usiba';! n-::t^^ 

this jarijicVe 'we' ^i ntend, 1:o"':isolate th^'^lT^ 
v^v-v y,;^^^^^ t^riripl^^.'t^ ops vsp that v hp pehf u 1 Ij^i this , cdti f us i ort can/^ : Befor^'^ :-"'A 

; large amdufvt of ernpi ri qal work i s iindlrtaken to* measure taxpayer equi ty i% is V "^^r^^ 

;: 1^ Underpinnings. ' ; :^.y-A,:.''.- 

'y- ^ - Therje-are tnuiti^e ^prmul^^ equ/i4:y; in school ,financ^^ 

. : ' ar)d some of tke confusion iri the 1 i terature sterifs from a fail ure. to red^^ri^ [ - ■^ ■^^ 

ijsages .whisre taxpayer^^qu^^^ egb^ted wi th 
■'• ^ ambtguGUS formulation such as "equal; tax rates" , ^a- formu 

Zi^ry^.^ori^y by def i ni ti on. • On the otherv hancj ^ 1 ess . ambi guous formul atioiis siich as "eqijal 
yield for 6^ are utilized without ife^erence to others equally pi aus^^^ 

: f equity :formutaJ:i A useful . distinction tliat has- been -introducbd into the' / 
.. ; ; siqhool fine^ 1 iterature is the distinctioA betvyeen ex an te ^h:d ex' po s t taxpayer 
■'■^ti equity^^a^^ be use^d to jd^^^^ conceptuany different for- 

C ;> ; "^^^J^^^^^ ;of taxpayer exjuity .*^ ' :* ^ ^ * • ; ^ ' ' * 

' Ex ante taxpayer equity is generally evaluated by ;exam|rvfnV 
; .^^i-/;;^^^ school finance plan or scfiOT^ wh 1 1 e. ex' pos t . equ i ty i n vol yes an a 

; • ■ assessmeht; of *i:he actull spending patterns that result from a schodTv^^^^^ 
..GJ an the schdpl ^districts * response to that pl^n.; Th e d i s t i n c t i o n s b e tv^e e n , e x a n t e 
and ex post can ;be made clearly by relating these alterhativ^e fornjul at 6f 
r; Inequity to; the District Power; Equalizing. ( Df^E) -school finance^ plan ^^^^T^ by 
its nature^, a situation where, ^ if every district, vere to levy iclentical/ 



3. The, terms^ ex ante ' and ex . po s t . have been used explicitly or impl.ici tly by 
S^hU Barro , • " Al tarna ti ve. Post- Serrario Sys terns and Thei r . Expandi ture Impl i ca ti ons . " 
in. Ji Pincusv ed. School Finance in T^an•sj>lon , (Cambridge , Massv: BaW 
1974).V M.S. Feldstein, '^Wealth Neutral ity^ and Local Ghpice in Public Education", 
American Economic Review » 65 i 1975; L.S. Fri edmap , , " Th e Ambi gu i ty of S err a no : --v 
Two , Concepts; of .Uea 1 th Neu tr'&l i ty.!' , Hasti rigs Consti tutional^ Law Quarter! y> ,4 ;. 
Summer , :1 977; IvS . pri edman and M. Wi seitian , '•Understanding the Equi ty ConsequeWdel^^^^^ 
.af; School •■'Finance Reform'''-,' . ■. • •■ -'r'' •''^v-'^-*-.^^ 
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;^^jHi.er:;t:hah;i:h pf^a^^gj^v equi:t 

:vi:f ;;eiqulty- ,i s;^ais-s«ssfid'. by.;^x^ actual sp^^d-iinder tti^ ^ DPE ' ■ 

(or ^1n/6tbef -wo)rds how they set their tax rates) ^ 
i^li^lhe distrl^^^ 

'post,. taxpayer .equi ty. pne. : Thtis , sbmq of the confusion Ih-Hthe school finance ■ 



literature - stems from a f^iXd^^^ to .make the: ante/ sx: post distinction. 

'f^P of 't:i^yy'r-^.i0:ty' in- school finante coulcf,, by 'their ■ 

_;nature, introduce an- addltjpnaT confusiop^ different f^ 

^■^rtniflatiOBS :&f taxpayer .equity commanly -found .i^ ^theVpu^llc-finari^ 

For ;^x;Smple, -school finance fdrmul ati on&;.of taxpayer equi ty util Ize ei ther : ; 

;^penc|iri^^.c)jr ef^ fornltiratipris no^ra^ 

"^^1;' ■ ' I ■ '■'■'/^ - ' k; :v.-f-.:-i:-.----':'i ■<:;■ ' . , ' 

^^^■P'i^>er^ costs- -and f&iertefi'-ts cin rdbmblnatibW^^ ' " 

'■'■'■^s'^H:''-'-:. '" '^ ^ ■ -;■ ■ . . ■'■ v;- 

^;'_*in .the^;Sectibns to 'follow -we wili . further: elaborate the distinctions;^ ' 'v '•i 
■;.among differeht fornilij^tions of taxpayer equity.' .•First, we -approach taxpayer 
equityvfrorn the ''Education or" school finance jDerspectiVe and We .examine, the'^^ .; ' v 
/C^nditiansy und§r • whixh a.;,D|E isystem 1 eads ta taxpayer equi ty, ex int:e Vor'^ .ex pbst:. ■ 
'S€^5P;n<i,. w.e introduce notions of taxpayer equi'ty that are more cons'isten^ with i 

PVW^^^^!^''"°"f^^ that' can;- and haye been applied" to- • 

educatipTi. : In', cases we discuss, aller^^^^ 

>trate/ thes^'wtth exampl-es \ - ■ -'--^ ■ ■ . ■ '. ... - , ."'. ^ 

11. ' taxpayer EquUy Froin the School Finance Perspjsctiye. ; . ' ■ - ■: 

; : ^ Historically in school ' finaric^ tax^a[y|fr equity h^ . ' 

s^ltanepusfy wi th thq . tjPE .^p that^ i t: i s -.natural the ^wo^'td be eqbated; at ; ■ 
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S-^f :%6^^^^ cons Idferled .equitable fror^^ 

^•K examine taxpayer .equi ty is to ask- Whcit different taxpayers; -v 

fi^^^'gfH When we measure what peopl e ^gi ve; up -iri 

: J^^^ can express wha-t they 

■ / 6;iof 'exchange; between :twd goods . . In we1 1 -establ i shed markets , money serV^ 
: as a ratio of .money :^or^ 

V. ; tt' of -a good' recei yed , Once the money pri ce of two goods M s es tabl/i s hed, V; ; 

- ■ ::i to derive the ratio of exchange betv/een two; goods directly -^^^-F^ 

example,\if the p^ of strawberries i$ $1 .00 .foregorie^^ f^ 
> berries received , While the price of . raspberries is:; $1 .5Q foregone for ; one pint 
received ,- then Ihe price: of rasptferries could be;^stated as 1;;5 pints. pf;5traw-^^^ 
lierri ^s. Since for public laducati'on people do not "^iye up" something as they • 
: dp When; they ptirchase straWberries but Instead give up resources .via taxe^v w^ ^^^^^^^ 
; : ;C^^^ refer td the price facing a taxpayer as a tax price. ln.^;the casq of t^ 
• . price, thevreley^^^^ ratio^of exchange .for. any; individyaV :ta:xpayer isvthe number 
i df tax ^dol Tars that must be paid in; order . to ;Dbtaih;a u of a , public good or : • " 
"s^^ of exchange between one public good 0^^ and another, 

,^ ' / Before w^ illustrate the sever^aV ta^ prices that a:re reTey ant andvre-^^^ 
- '^>.U DPEj tRe connectidn between tax pri ces^^ 

\ to* be .sho^n.. For this discussion we wilt defin^equity as' t^he eiq^ treatmertt : • 
^\ : p and tbe unequal. jtr^atment of unequals' (vertical 



4. The book , J-E. Coons I W.H. Clune, and S: Sugarmah , " l^rivate t^ealth and . 
Public Education . (Cambri cige , Mass , : Belknap . Press ^ .1970|. exemplifies this 
.evolution. : •■• '^-^ : ^: - '.v-'''^ 
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^^:1ty)5'^^ tixpayer/ equ.Ky v/e^can inquire whether taxpayer's y 

^|t)^;i4^x:4nyass^ss- ^v^^^ taxpayers^who ' haya - a 'greater atsil tty-to-pay face; , 
iJj^iplrAeTy^-ft^ prices. Mote 'that, these formulations of taxp^er^^^^^. . ;^ 

^^iKi/tV>^ar^ - ante 1 tax prices do not depend upon individuals' behavior but . 'C!: / 

deterinihed by t s ■ ; 

; ,-' -'v . V:;7^^ to^ these: ex ante; formulations the; relatlonshi p of , 

school ssp^hding to taxpayers ' abi li ty^to-rpayv or ^x pbst equity/ could/ be ; 
Jxaniiried; : In' this case . horizontal equi ty^ would requirevthat taxpayers^^^^^ 
the same ability-to-pay receive the same spending and veii?,tical equity could. ' 
require that those' with a greater; ability- t6:=^ay^do''nGt rfeteive lajrger amounts- 
of educational spendi^ w-ith a lesser ability-tprpay. yNote that; in;;^ : 

:thi s\ex_ post fbrmul ati on tax pri ces do not enter into the eval uati on of ^"^"^^ ' 
liPfe^j^er , tax prices ar^ relevant to ex . post equity consi derations in an indirect 

Hhen we assess- ex post taxpayer equity the actual spending decisions ; 
of- the districts 'are ^examined , but those spending decisions res^iltc. from the , , 
prevailing school finance plan and the district's response to that plan. 
The issessm^ of ex post equity ?an, of course, be;made without reference to. 
the plan. However, if those concerned with exvpost equity desire to change the . 
res.uTtsVor spending^.patterns , they must altef- the schbol fijiahce plan.. At the . ; 
■sanie.;^^^^^^^^ results, is fiot simple since 

i^p^trplans at district response; Thus, 

'"ihose concerned ;with:m^^ must be able , to predi ct .X 

model ) how districts will respond to school fi nance plans and this is where tax 
dceV fit in.firice;i be shown theoretically and empiricaTly that^^d^^^^^^^ 
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'^^^^^^ will show:' the: way,;'i n which .'tax"/ - 3| 

■ • '7"';"^^Vi^y»'ex^^ of tax prices ana ^the: particular a 

V. ■^:;;.nieas,ure utti^ized 'rn; school .^f^^^^ '\ ■ 

:tratipn of thecway t^ and;related to taxp^er equ^^^ 

.. :cl earerv ..: These , / ; . ; :' 

■ u paid directly to 'the lot^al ^ ^ 

; . school district per. unit of service. ;are: t^ 

■ - . 'y '^:'. '^ ^fiouseholxis f ace i dentrcal resource costs- (or pri vate ^market - 
. purchase prices ) for education services. ; The .same is true fo^SJher^ublS kds' ^ 
„ and^for private goods. Thil is .clearly a simprifying: assumption and S^^^^ 

It afl-ects the conclusion? will be stated. ' .. "u pidces wnere . 

M..- ■ ^. ■■ . ' '■ ' ■ - ■ ; ■>:.■! 

^ \ ^ ■ ; . 3. . _Each' househo.ld in a district receives identical levels of educatioh - 

^"'"■'^ of all other public qoods. Ih order f6? thi^^^^ 
■ ■ ''^^V°S. ^°^l va id::for. education either each household would have t^ contain identi?^ 
. numbers of children or the 'externalities' associated with education waul^ 

^^nJISi ^JS" children. Any other assuihJJJbnn^eclss^^^^^^ 

.\ : con?]iJiJns . ' '"^^^^^ ^ . wi thouf ■ changingVtSe genl^f ' 

-Ini^^nc r.^ ^^^V^ and Other public goods are financed. at the- local level by 
: . m^^^ property tax on 100^ of market valui.-^^^^^^ 

. • • :public-service??re^^otLm]n^ 

fam^iw I^^.?f^ Pl3" &"a''a"tees a. tax base bf $50,000 or $50 per ' ' 

, family fcr .each mi 1 of .property! tax levied, , Rre-DPE. it can be assumelthat the 
.... state government allocates Itate aid by means of a flat gi'snt per pupil ^ ■ 



: 5. . :Note^that districts respond' differently accordinq to -other ch^^^ •• ' 

' • ^^Va^? -^-Z' n ' "d^^" "9 i "c^-^e and the preference for educati ' See M I - 

in^leasuri f choo -D 
:::,:Education.rLmission'o/" 
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S^|?r .......,.A:..V. : : ....... 



' ^^^^ examplV is presented In ordeT:|||o i 1 i us tirate the xalcula-i^^^t^^^^^^ 

S^on^ 0^^^ tix V f>H cesV ^nd : tJiej r . r eli tipfvs^^^^ p pre ;aind po st DPg : to the :Ptax ra^^^ 



:%dT)Aid^^^ ex^ante and ex: pjbst egui ty>: '''y0 

dis tri^ts , of whi ch ■ contai ns thir^e 

a hoii^^s is displayed in: T^^^ 1 ^ ; >^ 

V<;^?> ; ces are cal cul ated ^ al 1 In terms; of: the taX^b^tl 1 ' (or ta^ 

\^fi;i eq^^ ^odds^ needed; purclra^e' ^SlOO o^^^ 

£in: qiiiestipiV,i'^^^^^^^^ starridardized lo: $100. fonltwpffeasbn^ 

Vthe "^1 od f i 5ure al 1 aws easy man i pul at ip n -of- ttix pri ce^ . Setpnd^>dplTa|r;S at^e ; df t§ri . ; 
:/!usedvto represeht:^ the school' finance -and public finance J iteratu^^^^^ 

Kgi y^n iisumptipn numb on identical resource: co^t^ households ,^ the 

'dalj;£(rs; cpuld^be tdVunits pf service that ;wouTd be identical/ for alT/ . 

■ households , ^wi thout changihg the cbncl usiohsf; V.: ^ - :; : f T :v ^^^^ 

' j : ■ The three tax; prices; for ^ ^^^^ household in ieach district before: the ; 

i niti ati on' of the . DPE pi an ar;e pr ese^ited i n- Tabl e ; 2 In addi ti on the:, mi 1 l;;rate ; 

that would be required to raise thie $1G0 is. atso incl.^^^ ; 
. each tax price • Pe^^^ the tax bill ;for^ each household ..that isVincur)re^ wh^n edii-^ 

tatibn sjJending jDer family is: increa|e<:;i by ;$VOO-v:^>b is thb ih^^ tax price."^^ ■ 

'required to -finance $100 of other publ\ic-^ptf^ per ^f^m^ly and ; Pf^ is 

• the increinental tax pnice equivalent foV $1 00 of^^^^p^ ; , . ^ 

6; We. will refer to education per fami1y-^ft^^ than .c^iild. 3y assumption 3, 
: th^y are Aden ti cal and the family reference, clarifies;, the a ;> 

7. The existence of npn-resideritial prdptgrty further compl-icates horizon tat and. 
vertical ie qui ty compart sp The author^^aye worked out exampl qs vyi th di s tr^tsy- 
contaiMrig; hGn-:residential;ipri)pe^^^ but>^ese examples are' npt included here 
because they are not ^essential to the .argam : ; u - > . 

A. For exampl eV i t i s pos s i bl e to convert either to $V of s^rvi ces by di y idi hg 
^1 results by 100 or to real .units by dividing the $10Q of services by a v 
resource: cost index. \ 
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4 House 1 
V-House 2 
• House 3 



Table 1 

-Hypothetical Assessed Property Values. By District 



Total: District 
Assessed Value 

Assessed Val ue/Househol d 
or Family 



District 1 



$10,000- 
20,000 
30,000 



$60,000', 



$20,000 



District 2 



$15;000 
20,000 
40,000 



$75,000 



$25,000 




district 3 



^ $ 30,000 
40,000 
50,000 



$120,000 
$ 40,000 



\ 




district.! ^ ' 



District 2 



District 3 



B. 



,,-Pr/PR 



*House 1 * 
• -($10,000) . 
$.50 (5 mills) 

' 50 (5, mills) . 

.'^00 (10 mills) 

.5 .• 
- .5 • 



'-House' l 
^ :'($15,000) 
$60 (4 'mills) - 
.60 (4 mills) 
100 (6.67 mills) 

.6 • 



House 1 ' , 
($30,000) - 
$75 (2.5 mills) 
75 (2.5 mills) 
100 (3.34 njills) 

.75' . 
.75 



Pb/Pr 



Pe/Pr 



House 2 

($20,000)- ,, 
100 (5 mills) 
100(5 mills) 
100 (5 mi 1.1s) 

1 

. r 



House 3 
' ($30,000) ' 
150 (5 mills) 
150 (5 mills) 
100 (3.34 mi\ls) 

1*5 - 
1.5 



House 2 
($20,000) 
80 (4 mills). 
80 (4 mills) 
100 (5 mills') 

^ .8 
, .8 



House 3 ^ 
- ($40,000) 
160 (4 mills}- ' 
160 (4 mills) 
1.00 (2.5 mills) 

- .1.6 
1.6 



" House 2 ■ 
■ ($40,000) 
100 (2:5 mills) 
lOO (2.5 mills 
100- (2.5.mills) 

1 
1 



House 3 

($50^1000) 
125 (2.5 mills) 
125 (2j|5 mills) 
100 (2l|miTls) . 

■ 1.25 , 
1.25 



;^(j^@nijrne^^^ compared^ the cpmparispn to the^:^: ^ 

df : the - t^x 

W^ P^ the ratio of thei tax price ; of other pU^ ic goods raha^ 

i^:'^,^: ser^^ (Pb/Pr);- because: pre DPE:, Pe/P^ 

vV^'- ent i^ciV- each hoiUseHoTd , f or equi ty cdhsi'der^tions we need only be concer^ttjed^^L,::;^ 

'^i th one" of them "^and - therefore ; we >^ 1 concentrate, ^qn :Pe/Pr • ^ \ Throughout the rest 
2: arid'^ Pb wrl-V ways be compared 'to the huraer^^ re,. Pr . We wi 11^^^^^^ 

: rati o X ; 

\: Pb/Pr as\, the tax pri ce of other publi c goods ^ .;. r v* : \;: » : ; r i; ; ■ I 

.J Although conclusions will be dlscus^sed after presentati^o^^ 
; under a DP&j? we can observe^ at thi^s ppint that i n .terms of a cq 
: . : ^equi tir:\tha±' r tax prices tfo- house values ^ nei ther horizdntsn :n 

. equi ty standards are met pre-DPE .. General ly a f i nance system i ?^ judged; td"^be > 
. : horizontal Ty e^^ if equally situated househdlds are treated; eq^ 

Vertical equity standards are ^met wh^n households tha 

appro pri ^ different-way s> /Vertical equity /^usua^Tl^ ** 
olT tax burden to some measure of househpTd^^ 
; be at 1 east constant as. weal th i ncr^ases. ( i.e. a "propbrtforial t^^ schedul e) ^ : 
*\ , 'Sometimes ;a , progressive schedule of t^x burden is/required, wheire t^^^ ratio, of tax ;^ 
■■' Kr burden ;tb weal th increases, as th^^^^^^^ of weal th increases - Pre-DPE, nei ther: the 

horizontal nor the vertical .equity standards:: are met; Houses of the 'same value, paiy^. 
. ;; . clifferent tax ■prices as. seen by looking at Pe/Pr for vtJie twp $2Qv000 housesNin r^^' 
^ : 1^^^ \.8) i viplating horizontal equity. At the same iiime, a . • 

'„ ^. Note that : Pe/Pr and. Pb/Pr are identi.C5iT prerDPE because educ^ . .; 

ijj^' v public goods; are fi identically; at the local i^and state, level • ; ; v. - . ^ 
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l|PHj^-lSing^a^^^^^ Distri.ct|l (1.5), and Pg/PR for:-^. y^Ti 



^prruve^^ concept ton ••bf-.taxpaYey iquitYV but; for those, who;: ai^e.; fni^er^ ir-: i;^^ 

ilpey^^^ relates'^tax pnpe to household residential , -weal th, .:th:^^ ' 

llprerDiPE -:^ , ' -V '■. ^'^r ■•' ' 

i?;;?^^^-^^^^ iPv^^^'^-^.'^^stric^ 
i^i^er systeni fpr e^^^ P'ervfamil^ 

;;'(^^^ Pe/^R ^"^^ ?r?:^^ idsHical . for -e^ch • ; . 

househol dy^ ^ for ex ant^ taxpayer equity of th& di f fereince vi n^^^ : c 

:vand PB/PRi for ^1s dependent on a value;:j 

^Hcle^erini^ considered a: urii'quely important s 

■Vqiiali tati vel j^^^ from other publ i cly proY i dled servicers .- If 1 1 ts )|b;\ cqnsider^^^^^ 

then ex an te_ "equity eval uators may^'be content to 1 ook at the tax pri ce bf- > ^ 

; le^djiitation -res^ of the-^f ^ envtrpnmen^^^cing i housebote* 

; . In 'sijch ex ante taxpayer eijui ty accordiiig to the l imited 

. ■;cx»^^ values . HdUses of the same :-^. 

-'^ixactTy the sa^ price for ^$100 of education :(harizontal^^^^ 

; houses always; pay .a hi gher -tax price for $1 DO of educati on ; sueh that the rati o- of ]- " ; 
/ tax f)nce t^ household resi dential weal 1^h is constant and. a proporti ona 1 tax s phedu 1 e 

resiil ts (one versi oa of vertical, equi ty) . • - ^ 

* r V the, existence ^f ex ante hbrizontal aniJ verti cal taxpayer equi ty{pos;t-. ' ^ ; ; 
ORE when education is considered a unique godd\ ^is consi stent with/^^ equity ; 7- 

/- ■concept tha i^ -measured by the : ■ '^i 

' ■ ■ ■ ' . '-^ ■ "V'-r:^ ^ 

1 0 . ■ Although thi s concliis i pri. is based on a hypotheti caV :exampl e , i ts val i di ty i n - 
i:he real world ^is" Ef^sured a^ long as school , districts are not perfectly homogeneous ; ^ v 
•;^pth re s pfect: to. 'di stri btiti ohs, of - resi ds ntl a 1 wea 1 th . ; ; . . w 

' 11 V: If V verticaT eq^^^ defined to mean a/ proporti Pnal tax schedule / ■ ' ^ ■ 

above, then the existence of ex ante iibfizontal. ^hd; vertical taxpayer equi typos 
. 0PE/:Whe r^: educati on i s^ con a uni Gye goocl , Is ^preci sely identi cal to:- "eqifa^ 

::;yieldf^ - : : 
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■ Local Tax-Prices- Per $100 of a Good or Service / 

••=V^ -"ii^ ■ .:■ ' Post-DPE • 



. ' House ! , 

v-. ($10,000) v 

:v'Pr $20 (2 mi l Is ) , 
,. PB- 50 i5 mills) 
Pr;. lOO^^Q mills) 

Pb/PR ^ .5, 



District:2 

House- V - 
. .($15,000).;. 

$30. (2 mills) 
. 60 (4 mills) 
■TOO (6.67 nit 

'.s'.'-,-' 

■■■ '.6 . ^ ■■ 



. . District 3 .. 

; .H6use':t- ' 
.:■ ; ($30,000) : ; " • 

$60 (2. mil Is) 
75.' ('2. 5. mil lsO- 
100 ,(3.34. mills-) 

■ ■. -. .6. , 
.75- 



. i_Hous'e 2 
-l($20i000) 
PE 40./(2^mills)- 
.PB 100 (5~mills) 
PRV^IOO (5 mills) 



pe/pr 
.?b/pr 



.4 

1 



• House 2 
($20,000) 
40 (2 niills) 
80; (4 mills). 
100 (5 mills) 

•.';4. 

■■■.8. ■. 



House 2v . 
V ($40,006)' " : 
80 (2 mills) 
TOO (-2.5 mills) 
IQO (2.5:mrTls) 

' .B :■ ■-. 



.House 3 
•.. . ($30,000) . 
= PE . , 60. (2 mills) 
•"^PB • 150 (5 mills) ' 
.;■ "PR - 100 (3.34. mills) 

Pe/PR : .5 
Pb/PR - 1.5 



.: . Hotise^S : 
. ($40,000) 
80 (2 mills) 
,160 (4 mtlls) 
100 (2.5 mills) 



: ■ • House 3 ■ 

; ($50,000). 

Ip0-(2mins) 
125 (2.5 mills) . 
TOO. (2 milTs) . . 

T ■■ ■■" ■ ■ 
1.25 
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i^trhe^: c the; help of table ,i 

5!^fnbWs^^^^ : Weali^h pep^chi 1 d;; for eat s'tr^ ct. and- the ; speiidi ng per ;Chi:l d* :(equa^^^^^ 
%:^:}yieV^ tax^ra^a T(equaT eff^ i /Al ]-;.three di;s-^^>^^^^^^^^^ 

i/;;t^^^ $TOQ 'per -child i'f each levied 2 m 

1 bcal contri buti on and the state-; tontrlbutl on to the s pehdi ng Iper qhi 1 d / ..^ M'-yV^^ 
In equity ;frdm a publ i'c finance perspectiveV it Will b 

'^\Vshpwn that the method CKf financing; the;. state ;sharjeV^^.^ 

V v^^^^ the part;; cular revenue sources used at the. state/level, ar^ ^important** V 

Jn the > ex ■ ante school .finance^^^ cohcepti on stated either as horizon^^l and verticaTv^^^^^>^^^^^^ 
; equity or . equal yi el d for equal :ef fort , ^the. particular^ state: ..taxes used to rai^e^^; -k^^ 
ithe- reyenuei for state iid^^^ ■''''^^^ ^: y J--^' ''' ; • - 

^\ If the equity evaluatdrrddes not think that 'education -is unique but 
\ rather that it is one among many beneficial {goods and services and^ that- a? tax^ : J- 
j^m^er's entire range of opttlons ,is ifnpbrtant to consider, then both the tal ':pirice-''r/:^: ^:.- 

of education and thie tax price of other -public goods a^ consid*^ 
;r ered tipgether. In such a dase, ex ante horizontal equity ;ho longer e.;?ists because ■ ■ /X 

■ houses of the same value pay the same price for education but different, pr^^^ ^ 
for other public goods and services. For exarnpTe, the $20^00^^^^ 

■ -I. and 2 In- Table 3 both pay. Pe/Pr. - V;*^, for education'^ but 

$20,000. house pays Pg/Pj^ - 1 for other/publ ic .goqdi and. service 
the $20 yOOd house pays Pg/Pp^ = ' .8 for other public goods and services . The house 
. in District 2 is bettefv off .when, both prices are. considered^^^( horizontaT equity) . . - 
Likewise hi ghe 1 in District s, Table 3, for ei^^ample as com- 

-pared to house 2 in Districts 1 and 2) may pay more for education buV be 
compensated by a lower price for other publ ic cjoods and seryices (no Vertical ^ - 
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'\V. : • Table 4- \ . : . 

' :'\ . ' Equal Yield For Equal Effort .and ' . 
. Ex AntevHorl zontaV and Vertical Taxpayer Equity 



Wealth fXier child- - • 
Tax rate, in mills ■ - 
^Spending jier child 
Local taxes per child 
State taxes per child 



District 1 
' $20,000 
2 

- $100 
-$40 
$60' 




District 2 
$25^000 

,2-.. " 

$100 

$50 
$50 



District 3 

; $40VQ0b 

■ ; - -Vr 

1 ■■■■ 

$80 

^ ^ $20 
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^piui ty^{^ Result o f i^lrf erian ti a1 tax pri c^sv 

igp6pfi'0^ I Vquai yteld for. equal effort 'looks at ' ^. -v; 

fStKe^^ yentical equity etduca^Torf a^^ • - : 

fJ!^';H vi/:^ that qan: be dra^n • from, the presenliiai^ion of ; ^ 

Mtik^ pY^i post-DPE 5 -^^ 2 iarid^ 3: are^; ;t^^^ 1 owi hg / : ^ ' ^: ; '^^^ 

S?? ■ v^^^;^/^ fferent tax prftes ,^fo^r edtication^^ ^ ey'en ■ - 

S-ih educatro;n^TS:^ 

?:taxf^ayers ppst-^^ across, houses 'po$^^ ; - ^^X-; 

i^';jhot^x tax price.. ■ .'■'^'•"iv.--^^^^^ 

. ' ^ 2^ price; ot^ducatidh .v 

:;th(S bPEr but ex ante vertical and hoHzontal equtty. do not hecessarilyvexist be-;^^^ 
; xause \the^^ t^^ be r^el evant as well , When the twq • ; : 

^J|rices are looked at post-pPE, horizontal, and'vertical equity :dqv^t exist (see 
"Pe/PR 2 and house: T in District >3;^ Table 3):^ . 

> ■ v^3^ -The identify! cati^ P^ice is;^a:l so important ■ whe^n this 

-conception of^t is an ex post >bneu Ex . pc^t tj-xpayen equity- r^ - 

■ .that we 'know th actual .expenditures devoted to each .child 's education^and. the : ; 
re;Ta tionshi p.. of those e.}cpendi tures to a measure o f -the character is ti c of the tax- : ^ /r: 
■ " payer such wealth or income • the ^xperiditures ■ per child^^ be related .to.;the 

ta^x pH of education because school; di.stricts w?11" resporl^^ 
; welt^ other variabl es such as tricdmey education levels . arid age^-s - 
resiaents of th^^ when determihi.ng how jiiu^h to spend, per chil^ There- • ' 

fore ^ in order to understand the ex post househdtd^^equrty cprtsequences. of a pror ; 1;. 
• posed school finance systemv vie must, understate district wiTT respond . 

• to various ta^ ^per.child^ / 



^yj^-;; • o^^'iy-.-^' ; f hgrg ar6* two requi r^o^^^J^^^qU t» an "understanding of school 

or •mUs€''be "specif ';iy0;^ 



literature is thai ;a ;^ 
tri^ is^determi ned by preferences, o.f th-e>.mednan^^^^^ \ 

V'' Voter th the one ; adopted for t^ di scussioii . The 'second prerequis : ^ 

: : ; Vvtinderstandin^^^^ strict* respotise - iis a-dec1;sip;i onyV/hether W^^^ pnTy v 

V : :the. tax pr^^ of- education^ ^E^Pb*- °^ whether to- inelude the^-^ ^ " 

: goods and servicJes as v^eyv^Pp/PR^j 
• V ■ deci sioh: on schbdTi^^di strict response: mdd^ 



that predi ci: educati on expendi tares per child. • f ^ • j *;: : 

For expositiohal purposes we make the foil owing assuni.ptionsand^t 
use. Tables 2 and' 3 to. derive the expected expenditure per child that results from .: 
-median voter response models and the ex post- equity -implications of ' the expected 7' . 
; ' exjpenditiire decisions:. ; . : *• ' - ' ■■ ■ ■■ ' ^^'^sr^''^^'^ 

1.: The house of median value represents the median voter (House "2 inm ; 

:;'f^;Tables--2>and-;3)v> ^ - ■ ■ : ' ^- ■ \. 

;> 2;. Households with higher valued houses^ have larger annual 'incomes 
: (House. 2 in District 3^ a higher annual income than House 2 in Districts 1 

.:->nd:;2).-\-^;y;:':/ ' ■ 

■ L-i-- 3; The demand for educatibri by the rnedjan voter is a. function of tax. ; • 

prices, incorne 5 and other variables;^, such as edi/catip^n 1 eveis: and/age of dis 
■ > V . The- other va^isbi es are' assumed to be the same for al l three, medi an 

• voters in cue ex e,. ; so. that ed^icational expendi tures "Will be determined- by 
: median voter -.response to^ l^^^ and income ...alone:. It i> assumed that hi gher . ; 

■ -tax^ prices'pf education result in lower spending; .higher prices\of other public • ' 
. ; goods' ,a^^^^^^^^^^^ higher education^spendi ng/because • tfi.ey^ .: , 

' tutes for ,e inccmes result in/higher educatiqh. spending be- 

. cause, educati in economic- terms a norjtal good. . . / 



12. • See , for . exampl e i R .E . Wagner , the Publ ic. Economy , (Chicago : Markham, 1 973) 
pp. 38-39; :T.G::Bergstrdm and R.P. Goodman, ^'Private Demand for .Public Goods 
American Ecbhamic Re^^iew , - 63, Junev 1 973;. W^A. McEachern j "Collective /Median. Voter 
Hypothesis'' , :iationa] Tax JourViai , 31., diine,.. 1978/ v •: ■ . • ■ ' 



• . . . . .......... .^^--^ 
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■^I!^:^^|b1^e^^^ dispussed .below., Pre-D^E we would|expect District 2 to spend "'-y, ./ 



?i^f;^^r^^ tXe :s.anie for the median; voters in .both districts,. , .. ' 

S^^JRke.^^^ other ypijlylic^^^^^^ tax;price of '^.^^ 

p%ducat^^ Wejwould ^Isp ex^ct' District ^ to spend more. " ^^ 

l^lpei^^^cKt tax prices of ^edijcatra 

if^iV^^riia .'• ^W.rVf d^'; are* . i denti' ca-1 in both .districts- fd^^ • ^ ^ 



^1 ' 



■S'irt;: btlstric^ iDi'si^iJCt^ T ! ;I t: ^!^^^^ wh'etiher: Di's tri ct^-S' ' 

' v/buld spend r^ra or .l:ess ::.than D because :;Whiv|^. Di s-trict :3(: ,ha;sy.a;: higher 

fc^^axr pri^e for '^diication and for other goods and servlles; than "does; District 2^^^. ,7 ; ■ ■ > 
i 11^^^ ;has al^Higher^ i ncome than, does Di stri ^t 2 . ' || j^*^"^ 

". Thu^-ex post hblizont^t equjty; would be violated pre-DRE: since hauses ; '^; ' 
S^j|^;^(qual val ue^^^^ 2 i n Di sitri cts 1 ■ and 2) /spend dl f f er^^ amounts per chi 1 d 
: ^ (more in-Di^ 'Furthenriore, One.j^ 'of ex lpbst vertical equi-ty isv^ ^^^^^ ' .-^ 

V - yipjated sinceHJle thie higher average: as 

' V ( District Pen chi I d than a; di st^^ wi t>i 1 qwer Assessed vaTue^ per^ 

^ chi 1 d (Di stri ct 1 ) ; Th^ s f i nding: for/ ex post yerti cal iqu i ty is not 'unli ke „ the v ; • - ■ 

^.^ - ; : : : Post-DPE if th6 median voter - s edacatidn decisiorrs do not} depend on the;:: 
/ : pric^. of other :.gdodS;, tlien Di stri cts T and 2 shbul d spend the ^aine because the :; 
• '1 tax price of education incpme. is the; same. -District 3's 'spending ^ r 

' 'vr In, relations hip to Dtn and 2 is^uncliS2r|bBdause tax price of ^ - ; 

■ education to the median v\ter i?i District 3 is higher, so Is .ihcoTiie. 

■ If the price. of ^^ther ;.f):ublic goods; does'' influence the median^ s ' 

decisions, on^ediicati on, tlier^!ppst-DPE District V 

because while the tax pric^o^ are the same tb ithe median^.v 
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PREOICTED. EDUCATION SHflDlltG PRE mm * ■ 



Edycation 



Coippared Education, 
: io-j . Spend inn 



Dlitrlct t Ifiss than :. District 2 



Olslrlct i: ', less . than ' DIst'Hct 3. 



OJytric.t? 



1 ■ .■. District 3 



Post DPE 



(Tarprice of educatlon;and ipnif' 
influence 



Education . Compared .Education , 
S pend iiiji In; To; :- . Spend in j)Jn! 

District I eqiiar'' t(J' " 



^District I 



Olstrlct 2 



I Dlstri';i3 



Olstricta 



V 



. I Tax price of education, tax; price o( ■ 



•education spending'.) 

Education ^ 
iSpcndinjiln!: ' 



■.'•ij- 



. Education . ^ 
To! :■' , ; :S p^ 



Olstrict l greater than OlUflctl' 



District! 



District 2 .' 



District; 3' 



?: District 3 



» 
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►th- blstr^icts^v^^th^^^^ of ■ th? other goods;; and; services, is fviigher in . . 

it Diiiri c£^r' and^ .thtis .educa ti bS^.woul d ' be . s:abs ti tut^d -for. the oth^g^^ 9O0^s>. ^ . ; 

anci;:iservicesnn ^DistHct td: a ^greater' extent. tl^ari -in JDi strict a. -; District ;3'-s k- . ' 
:;: :^speriding iien- c^ 

;^^-vciuse: while, th^ ;than in^:e|t^er^:;- ^ 

'^DlstrWts ^T-or 2 a^^ goods and ^services; is :at Teast. as "^^^ 

;V;high as in the; other two districts', income in District. 3 is ::also;hig^ 

> •■ ■ "7Economi^cVt^ that median voters would - respond ^to tax. 

• jjrices of other goods, as well ;as the, tax price of education. \/^op1:T:ng::.thi5, prer ; 

V diction, the" conclusion that District 1 wil 1. spend more per child, than DTStrict^Z:: - 
post-DPE .is mpst^^i This means; that the .ranking of districts' -bKexpenditu 

. .■■ . per the position of Districts 1 and . 2 pre- and post-DPE. .:/gx.:post- \ 
Kzbntal equity: is' again likely- ^^t^^ be violated post-pPE because-lipuses -of thu ^ 
^me vdue spend: different amdunts; per child^ Ex £ost, vertix:al e4ui;ty :rnea^ured . : 
:■ ^ by.^ re^ a tiiig , district average V^^^^^ per' child to district average assessed' pro-, y ; 

perty value across districts may be violated post-DPE depending upon how districts 
\:resp6nd to ,the DPE;; (In our example, ex "post vertical equi ty would be achieved ; 
/ • for Districts 1 and 2 but the situation for District .3 is: .uncertainv) ; Despite t^^^^ 

■ ; exi of the: dPE y tax pri ces for education for differentially property, weal thy^ 
: taxpayers variG| as. can their income,: bi)th of which effect; districts V r 

■ ■ that; there may be a positive or negative. relationship between spending and property ; 

; Wealth across districts post-DPE. ; . •■ ' ' 

■ ■• • ' ■■/'» '■ ■■ ■ .V ■ ■' ■ ■ ■ ■ ■ ■ ■. . ■ . '.. ' . ■ '■ ; 
" ,. The ex. post taxpayer equity criterion is "pne that has been ;extensively -. 

.. i ;4d^ressed by the public finance literature^ usually in a mqre comprehensivexmanner. > 

V :^.iha'h the rel ati bnshi p of s pendi ng per^ chi Id to. resi denti fil weal th of : the medi ari^; 

. ■^p'ter. We turn now to a discussion of taxpayer, equity from a public finance . • 

■.■';-.-perspect.ivei'- . '"^ ■ " .-'V 
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■-,lfl . ■ taxpayer:. From: the Public fin!imrI^r'^P^<^tUQ ' 

-^^ i dentif ied -the tSx prices prjdgcation befor^' and, ' 

after the initiation of a DPE -system, arid related'^ to^ a possible . 

conception of .exl jmW taxpayer .equity. 'The .conception, was that the tax price of 
education should exhibit:verti-caV and horizontal equity with^ r^ 

• .residentiaV wealth, That cbnCept'ion is one that seems to be implied in many dis- . • 

• cussio.ns of' gx ante taxpayer equity in school fi'nance, but it differs from the f 
usual conception of . Bx'£ost'^ developed in the public finance 

. literature. The usual cpncepti on , and its application to. the finance of el-emen-- . ' . . > 
tary and secondary education, is presented in this section. In addition,, data 
from two hypothPtical distributions of school districts are used to demonstrate 
the potential difference between ex .post public finance equity and ex ante and ' . .-v, 

ex pos^ -school finance equity. . ;. ■ ' " " "i 

•The. public finance coriceptidn of ex post taxpayer .equity .i.s:^faased on 
abiiity-ta-pay and it evaluates the relationshTp between education spending .and _ . ; 
/taxes on the one hand and income on the other'hahd, all from the perspectivevof .\ 
individual taxpayers, -There are tw.p.implications^ of this public finance approach ; ; 
. :'tha:t should be; noted" wi th respect to the assessment of taxpayer equi ty . ; F.irst» - - 
- total net, benefits, defined as education spending on behalf of a taxpayer minus. ■ ■ 
.education taxes paid by the taxpayer is made an object ^of concern, ..as opposed'.. ' 
to a less coniprehensive , focus on tax prices or education spending a tone. There 
have been valid arguments in favor of analyzing costs, (taxes) and benefits . 
. , • {spending), separately , each, with respect to income, pather than combining the; two . . 
. 'into a. net. benefits measure. This. i,s ari. alterhative thaV^^ 
' for el emen tary and secorida.ry educa.ti on when taxpayers i nc.l ude many, peopl e wi thout: V' .. 
children and th?^analyst wishes- to ..cpn^ider^ t education spending benefits ; 

o ■■' ■■ .... ., ,. 
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; only parents .V . Second , the measure^ o is broadened : from ; 

^Residential wfealth to income. - Although the use of income can be criticized 
. because it does not alv/fiT^h'nclude cl^anges in net ass-ets and. is generally 
: m.easureH on ^an annual rather than lifetiaie basis » stilly ^i^^ closer to: ; 

; a comprehensive ability-to-p&y measure than is resideritial wealth*.; '-T'' 
: A major .prbbTem in the- publi approach is how- to devise a ' , : . 

■fneais'urfe t^ ed.ucation spending and 'taxes wi th iricqme . • . , 

■ for each househol'^; .0^ resolves the 'problem rather well . i^5 .called . 

"Atkinson's Index, named after Anthony 3/ Atfc^^^^ British economist v/ho dey^ 

. it. Atkinson's Index has been, used in the study of income distrib.Qtidns'' ^ and 
■•has recently,;^b.een introduced to the school finance litera'tirre by^ ^Robert: I nma.n in, 
an vartijcle that evaluates' the equity of alternative school finance plans in the 
New York metrqppli tan regionj^ . . ; 

^^V; Atkinsoa-s Ihdexvis an $ppealih^^^ three reasons. ' First • 

.it allows explicit expression of /equity values through choice, p the number 
■assigned to a crucial parameter in the index. If the parameter is Set at a very / 
■ high number, the index becomes consistent with a value judgement that weights^^he 

bottom of the disticibution much more highly. than the middle br/top. .In fac^^^^ 
• the par,ameter Is set to equal infinity, the- index can be:'interpreted as armath-, 
. ematical:;-Tepresentation o-f John Raw! sj equity criterion that-is- concerned only . ^ 
with the 1 owest member of a di stri butionv- On the other hand ;,i f the parameter is 
is set very low, clos^e to* zero > the index weights ail; members of the distribution 



13,. See S.C. Nelson, "The Equity of Public Su^sicii'es fo^^ Higher Education" ^ ^ ^ 
.Papers, in Education Finance, Paper No, 5» Education Commissi on of Sta^tcs, Denver, . 
:. Colorado, February, 1978. " ' • ; 

*14, A. Atkinson, "On the Measurement of Inequal i ty" , Journal of Economi c Theory > 

•^,.1970. ■ . ... , ] : ' 

• to. ..See A; Atkinson, "On' :the Measurement, . .-^V and A. Sen, On Econcrriic Inegual 1 ty , 
:(New:York':. W.W. Norton, 1373), - r- .. '/.] ' 

16. R.. Inman.* "Optimal Fiscal Reform of Metropolitan Schools" , Anerican Ecchcmi c . 

• Review , :63, "Marc^i,'. 1 978. , ' :. , r)j^q .. ■ : ' ' ' . .." 
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; equ;3lly and. Beifcomes consistt?nt with Benthamite utj^^^^ 
; -^et between zero and infini ty weights thd bottom part of the distn 
gressi vjeTy rribr^ as the pkrameter ' s value insrje^ses • - > : ' : 

- The second appealing characteristid^^^^^ is that^-it^ ^ 

^. h(5i:s a. convenient .interpreta^^^^^^ that aiTlows one to specify how much total. 

spending on. education could be: redu without a consequent reduction in society?; 
. well -being, if more ^equity were, introduced Into the syst The interpretation .] 
provides a ifneasurement of the Cost of inequity. ' : •[ 

Finally the index is a good measure because it can easily incorporate • 

■■ .-'^k- ' .■• ' •. ■■■■■'.'■•>■■'■■ •■ ' 

irtformation.on taxes, spending and income into one summary statistic that can 

.' ■■' ■ ' ■■ ; . -.V-^Sv! 

be compared ;;^c distributions. Note that the ex ante and ex^ go^ 

school finance taxpayer equity formulatic did riot take into accoUiit the -^ax '^^ 
burden imposed by .the state taxes used to finance state aid; . however , vthe public-* 
finance formulation in; general and the specific index^r^^^^^ describe below are 'i 
affected by state taxes .-.For these three reasons^ Atkinson's Index warrants a ->i 
more detailed explanation .ahd this is provided in the followin^^ragraphs 

The index is constrjucted in two steps. . First, spending, taxes , and : '5 

. ■ . ■ ' <-■■ ■ ' ■ ■ ■ ■ ■ ■ ■ ■■ ■ . ■ " ] 

■ ■" . ■■■■■ ■ :■■■■■.■,(>■:■■■■ V ■ ' ■ ' ' i 

TncoiTie are combined into one^;^ (step, one) and then the . i 

numbers^for each household are Combined into a summary statistic (step two}. j 
^ step one involves' specifying a level^of well-being, or; 'ut|nti;^V leveT 

called by. economists for each household or tSxpayer and. step two combines the | 

utility levels of all households or taxpayers into a measure, of societalwelT- j 

being, or a social welfare function, and theT>' computes an index of the equity ] 

of the societal well-being, our/end objective.. :■ i 



17. See S. Alexander, ^'Social Evaluation .Through Notional Choice", Quarterly 
Journal of Economics , 88, November, 1974. 
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V;:":^ V: ^ :. step dhfi>:is accomplished.J^y reducihg 'spe and Income for 

^ich hpusehoid::t^ for each household.- " 

There, are a ^number Of ; aissomption^^ In; the .derivation of suqir a • 

utility level Vnc;iu^^^ of Variables in the Index and. the functional ' 

fbrm the index, takes , - : There are ■aLn,;i jffl^ uti Vi ty ^speclfi ca- • 

. tions so that, the; ^.^^^ critical . For. ogr^. exa^mpT^^^ 

I nmaii, we include th expenditures received ^by^e 

;:>^he..g»fXJ^'Y Civ)*. ^".^ tot^al state and :locaT taxes- 

^ .paid .by e Note that the: var^les could be expanded to include . 

■ ^ other .local ;,si;ate? and federaT goods and servi ces and- the taxes paid to f i na nee • 
; -thCse^d^^^^ not pursue this here; .. . 

. By. excluding: thesis: other , goods and services we- are assumi ng ^ that income less taxes ^ 
-' paid for education plus education spending are. the items that determine, househ^l d ' 
^l^eTl-belng: ■'.-'.: — "'■-' 

[\ - 'yAfter determining the variables that e'rvter into a utility fbrmu la tlo.n ' 
We:must.spec|fy the mathematical operation-, also known as the functional form, 
.: -that Is used to combine th'e. variables ^. to , a uti 1 i^ty: index for each househoi^and". 
. again, :there are an infinite number of possibilities. A common functions! form 
: and' 'the' 0^^ by Inman is a utili ty index, for each household (j^^- ) of the. form : 

;;•:' .": v-- ■ -v ' ' . : ,•.'' ;:■ . ■ ■ r s 

where « is'^ a parameter .tt|a.t varies betw^^ meaning; will: be . 

■ explained shortly. This utility index, often calTeU a-Gobb-Douglas function in 
economi.QS, has a number of desirable properties^. For 'exampl the Index is. mul-^^ 

\ ^tiplicative.sd t utility Is , a function of education and after .(education) tax * 

Income and the interaction of these quantities. : Thus , zero levels of either* 
"^((lucauion ^^^sr. tax incorne 'yitlJ- z^ro .utility. AlsO;, the importance of ^ 
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•educaition versus after tax income can .be Incprporated into 'the utiTi.^^^^^^^ 
specifying; the ^v^lu^^^^^ .< An. « pf 'onja /impl ies utili ty is deri ved .f^^fIl^" 

educatiQn; an « o^f- zero implies alTr Uttlnty is derived from after tax incornev; 
The value, of = can be set as an explicit value judgisfheht or by^ examining the^'^^^- 
budgets of households . In the . illustration, at the end of this section vye set : 
« eiqiia-i to ;:.2 which is approximately equal to the share of education' spending in. 
many household budgets, - <i' ^ • : * ' 

. , . The second step needed to calculate AtkinsGn^is equity index requir^ 
that th(5. household uftiTi ties'' ^b^ combined[''into a measure gf societal (or communit^^ 
weTl-being v/here the societal well -being is called. "sdciaT \wel fare*'* and the measure | 
is termed a "social wel fare function'- . Then sqciaT wel fare^ can be eyaluated in 
;terms/pf its equity. Again it mustvbe'emphasize'd that the' foVmuTation of. sbc 
,wel fare funetitins is based, on many assumptions and an . infinite number of sdci 




welfare functions can be formulated. However , as was. the case for the util.fxy 
function v/e can speci fy a social wel fare function that has certain desirable pro- 
perties. > A social welfare, function (SWF) used quite e;<tensive1y in the economics 
literature can be speci fied as f o.l 1 ows ^ ; -^^^^^^ " . : ' l 

• I n y 

A + B 




, ., .-. . UE. : ■ 

/ \ 

where ri .equals the number' of hduseholds » A and B are constants , -and E is a ^parameter 

« ■ ■ • • ■ .... iq 

that will be ^^discuss^ed shortly. 



18.;: There are a number of ways that .the uti 1 i ty fufictYdn coul d be modified to ' 
reflect 'different judgen^entsohvhoweduca income are combined to achieve 

utility. For example, the parametep* could vary accpr'ding^to a characteristic of 
the household, s^uch as income, so that education is weighted more, o-f less heavily ;fo 
Tow i ncpme hdusehol ds . . A cons tarit term coul d bevintroduced either mul ti pli catiyel y li 
or. additively and this term/ could "also vary by household to represent different rela^ 
tive efficiencies in producing Utitity from the same Tevel^ pf income and education.: 
•The constant term could also be related to incom^ levels.; ' ' . . • 

19'. Note that the SViF can be computed for a vtate using all hduseholds* in the! ; 
state or average values for each school district. . \ '^^ 
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•'vfjifthough'^we- ^ w^ of this -sociaV wel far^^ ^functlori vf^v .^^ 

^f^^prre, certa|ii>charad$er1stT v/orth mentioning:,. First, note that soci^alv f; - ^.n^^i^vd 

,/"weTfare..ts' aggregating household .utilities in an additive^ fuifiction -^^^ 

SeCdndlf^he'param^ can, vary from ^ero to infinity, Incorporates, equity 

concerns;. fexplji^ into the social wel fare funct^n and subsequently into the ;.' • ; 
'•'v equity index. . The larger^'the value , of. E , the more concern is shov/n for the To'wer- \ ;,: 
. end of the distribution of .utilities. For example, if E is permitted to be.infinity ^ , ; 
•■; (in. the limit) .the .social .wel fare function wilV be consistent with Rav/ls'' maxim 
•• . p^ to zero, the social v/eTfare. function is; utilitarian. 

..f . thus , the advantage .of this social welfare function is that, equity, concerns .can be 
,* e)<pres;sed eyplicitly. by speci fying a desirab.le val ue or al tertiativ.e -vaVues a 

' Finally, we reac^ a 'point where the index of .e.quTty can be constructed and • 
we call that index Atkinson's Index is derived "from the .ut| 

.j^^d social v/elf are functi;ons and can be specified as follows : ' \ ^ , i^V''" 

-.v. ^ . [i=='i ; J - V, ■• ■ : : •^r':: ;- 

/'. iwhere U.^ , n,. and .E .are described above; arid 0 is the mean;utility levels of all. .^^^^ . ' 

.■^ Index ranges between ^.ero .and on-e anl despite i ts .compu- J 

. .tational- awkwardness it is derived so that it has a reasonable interpretation. Th?. : ^ 

,'. Value p't^kinsoh+s Index can.^ interpreted to. mean that i:f utilities were equally . 
distributed th only need l-I , where T-i is a ^fraction of total':uti,,l.i ty,^: 

'^^^ the same level of social welfare as we now experience. When^I = .25 fp.r ^ 

■ examplfe, it meanS-^ that the same, level of social be obtained if 75"% of . . 

.' I;he tqtaV utility is t-ed'istributed equally among all . hIbusehpTds . Thus,, when T equals ; 

■ ^'zerQ it represefnts 'iomplete equity and when I equals , one.,, complete inequity. ; .;. .' '' 
^j^t shoijld also :be noted 'that I •displays constant relative infiqua\ity aversion al- 

' 20; See :A, Atkinson,-"^ ■ .V-,- '..^ 

" ' The- mathematicaT derivation is available from the .authors on re:ques.f., • : ' 



^j- ' 12 ; • Se6' 'A!. Atkinisdn , ;"0n the Measurement: . . "' ; . 28?. 
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^ :th(High it iV'Ttot. always;; 

>ctual xaicuUtion af i'nsTather str^i^^^ . ^ ' t'^ '- V 

' V 'V ^:;:m we. pointed :^out several conceptual : ; . • 

>:differerices:^etween a\public: finance formula 

^; AtMnsori^s:: Index arid: ih^. schobV finance formal atldns;:;of ex ex^fios^ ■. 

■^^equtty; J::HQwev.r -^'these can: be seen_ more cl earl^^th an example . . V^-V^. : ■ 

•-•v/ ;^The:e 
■■:ha.Qxdi:s^^^ 
■ > hdfd has: ohe- chil^ 

:-;;$50,000 guar an tee level for:asse5sed;.value of property per child, ■ /■ ■. ■ ^ -jv';,; 
ym ,m^ fiscal^data for : the six districts in 

> states, 'state, iand^ 
■Vch11d.:average:$9.00in:both.>tatesv 

;:- 'chiTd :equals'.the mill^ times $50.000 ; :Total taxes for education^^^^ 

Vpius-lcKal taxes, ^t^ state tax^in StkteA is a; proportional income tax^ 
^: .:statl B the^st^te tax isV:pro The local tax is- equal .to 

the mill rate times the -assessed value. The tax price for^educajion shown in., --y:^ 

..'■Table 6 1.' the percentag 

local tax-,, system. ' ..■'■^'' : ■ . 

; ; r ^^jhese two ;hypbtheti« 

■•-'convict among the various f^ of taxpnyer equity: explained in t^ 

i--.. viQUS- sections. Both,st^^ 

■24. ^^ese .ay ■ioe:ril«e.ov.rly •simplistic i°^=;w«°?fgSu«ho?ra'r™ 
.cbricliisipris .we. draw from the y 2*^8 ' • : J.. ' . v 



Table 6 : ^ 
nvPnTHgTICAL JIOUSEHOLD HODELS 



SchoolDhtrict J/ ,X J- 

Wumber df . 

V Household V . 1 : , 1 \ ^ 

Mumber cif Clifldrcil . ^ 

■ por Itpusehdid. 1 ^ • 1 .1 

Education Expend!-- 

tores per Child $000 850 900 



aoo 



925 1,025 



Gross Irtcome . ■ ■ / :. 

.per llousehdW: $12,000 14,000 16,000 10.000 20^000 . 22,00.0 

Asses-sed-^Value ' - ' 

-.""■Of Property- .. ^' ■ - "-^ 

pbr Household $24,000 35,000 38,000 40.000 40.000 30,439 



Local, fii.ir Raift 

Local Taxfts per 
' Household: 

State Taxes per 
Household 

Total Cdiicati bh 
: Tax Oin Per . 
Houseliold ■ 

Tax Price For . 
' Education 



.016 
$384 
$180 

$564 



/■595 

> 21b 

: 805 



.400,.. ;.70(} 



.OIB 
"604 
240 

924 

.760 



.010 
720. 
270 



,010.5 '■ .0205 
740 V " 747 
300 ' 330 



990 1 ,040 1 .077 



.800 



.800 



.729 



1 

700 
13,500 

23,000 
.014 

322 

135. 

^ 457 

.460 



..1 

000 
■14,000 

20,625 
' .016 

45o;: 

' . 175 



. , 3 : 

'■;,:.l, ;.' 
'1' 
900 
1^.500 

30,444 
; -018 

540. 

217:5 



■4 

900 
15,000 , 

40,000 
.610 

■ 720 

262.5 



■■ - '.I-- 

lipOO 
15,500' 

44,000 
.026 

/ 880 

.,310 



— 6 .. 
1 6,060 

46.000 
-.022 

1,612 

360" 



.633 765,5 982.5 1 ,190 1 ,372 



.573 



.609 



.800. 



.000 



.920 
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'^T^t?6ns \o:f:-ex- ante taxpayer equity. . One yersion of horizontal tax. price taxpayer; / 
:/equVty Is preseri^^. tn both-states since- dii^icts; with idehti cal val ued hous:^?; face";-: ,■. 
. identrcaT tax prices/ • ^Note.^^^f^^^^^ tha:t Districts 4 and 5 in State A' have the; • 

. same house Value and^ f^^^^^ price. ^ /A version of vertical tax price tax- ■ 

: !payer.>quity that' onl^ considers the: tax price of education is exhibited, in both ' . ^ 
i states, si nee': d Is tr^i\ts^ higher, value face higher tax prices . In.' - - 

: • this case i due to the structure of the DPE ,; the tax price is proportional to ■ 

hoxtse vaTtie. Finally, the ex: ante school finance ta x p'^e r equ i ty f o rmul a t i o n ' A' ' 

specified as "equal yield for equal effort" is present in. both states, si nee the •. 

mifv rate determines spending due to the [?P£. ' ThuSig^AC,cording to a number of ex . 

ante school finance taxpayer equity formulations both states can be considered 

. ■ - ' '■ ' '..^ \;:,.:' .:■:-■;,,.•■;■.■:, :■.-•. •:;. 

equitably* ; 

: Ex post school finance taxpayer equity is normally concerned, with the . 

actual relationship between spending and wealth expressed in-assessed value o> 
■ property. There are a number of statistical measures that capture this relation- 

ship including the correlation, slope and elasticity where in each case a value of 

zero represents no observed relatibnship between spending and wealth. While the 
, elasticity, defined in this case as the slope from the , regression „ ED- = f(Wealth), 

multiplied by mean wealth divided by mean spending-, may be a preferable measure, ■ • 
' the e'lasticity, slope, and correlation all calculated f roir, .the s i mpl e r e gres s i on . :. . 

ED = f(Viealth), are displayed for States A and a i/n Table 7. For all three school 



finance eX post taxpayer .equity measures Staje A is judged as mttre equitable than 

25. As pointed out in section I I, a DPE for education does not introduce tax pr^ce 
• equity for other public goods. ■ : / " : ••. ; '-' : .. 

26 For a more in-depth discussion and empirical analysis of various ex, post 
• : school finan'ce measures see. R. -Berne .and L. ySy efel , "A Methodo^ 
ment of Education Equal i ty and Weal th Neutral ity Measures", Public Po i gy . : 
Research Institute, Graduate School of. Public Administration, New York University, 
::and Papers in. -Iduca.tio.n Finance, Paper -No.;/ 17 . Education C.-p.mi.ssi on. of the St-itc? . 
■• .Denver, Colorado,-, OuTy, 1978. . '. / ; :. ' ,- : - • • ; 
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Table;? \ 

Measures of Ex - Post; Taxpaysr; Equi t-y ■■ Fori i ■ 
' States A and B , ' 



.■4 



2* Public Finance Measures 



State A 



State B 



li School Finance Measures 



~a. Correlation ED=f (:Wealth) 

b. Slope ED=f (Wealth) 

c. Elasticity ED=f.(Wealth) 



.6174. 
.0078 
.30SS 



■.S341. 
.0142 
'.5577 



■q. a. Atkinson's] Index . •E=l.l 
: b. Atkinson's^ Index - E=8.p 
c. Atkinson's Index E=406 



.0175 
..1133 
.2527 



.0020 

.0145; 
, .0887 
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I state B althotigh, . compared .to complete equity, both states are inequitable, . 
hi i s c1 ^arl y-i9t 'odds' v/i th the f indi ngs.;;:f roni ex arite schooV finance taxpayetr r; 

yequity'^r .States and'^E..- . ; ,v ■'■.'.'■•■■'„•;■ 7-' '- 

■ ;•• • ■ Atkinson's Index of .equity can be used', to assess the situation in; . 
:States; A and - B .from an ex_ l^ost pub'l i.e. f i nance . perspective:. Recall^' that Atkinsoa' S;. 
■-iln^ on' each district's 'educational :spen.d,iag,;:gross^. i 
...'•cpme, and Tdciaf : and- Stat -it was pointed out;th,at . •i;: 
.'AtVinsph'.s T^^^^ incorporate different preferences for equity., by varying . , 

- the param^^^ E and three ;/alues of '.Atkinson' s Index wi th E- speci f led "at. 1.1, 8,0;, ' ' ' • 
:':and 400 (all with = at . . 2 y are displ ayed in ■-Ta^^ 7 . Since equity by; Atkinson ',s. 
vindex. is defined as zero neither .State A- nor State :.B i^ compTe'.tely^ equitable frorn . . ' 

■ this fbrmulationi New however, State B is judged to be more equitable than State A ' 
. for a wide range of values of E, a reversal of the findings from the ex post 

I schooV finance. taxiDayer equity formuTatiohs. ; , ' 

\ : this example has shown that under rather plausible conditions the r 
alternative formul ations of taxpayer equi ty can yield con tradi ctory results:. ■ 
This reinforces the suggestion that alternative equity formulations should be . .. 
: considered by' school .finance researchers and policy, analysts . \:\.,-']''': 

• .-IV.:.--CQncVuS'ions- . ■ v'.'- ^^ ' • 

: ' In-^^t^^^ for equity in sehooT finance has b^en slgni^i- • \ 

: "dantly inf 1 uehced by the courts . . Oudges and judi ci al advoq^t'es- have natural 1 y been . . 
drawn toward .conceptions of /equity that conform, with ,1 egal standards and. -sometimes 
the fesultarit conceptions have' been simplified 'and somewhat/narrow, - The simpl i fi-. 
.. cation is;^especia^ to cohceptions of taxpayer equity 

'■''of the existence 6f a vast public, finahce literature that has discussed and debated J 
ways tp think about and measure taxpayer equity long before the courts were broLPght . 

ERIC 



(^nto the school: finance case^V-- .As stat^-vligTsI atu the ; 

courts and;' t their own eorts,ti:^ueAts - In efforts f1nanc& to achieve;-; ■ 

greater equity; it. i.s .imporia'nt tbV^ step b and think.about whatiwe mean by tax- ., 
■ payer. equity,., what, we wislf :^^^ and haw we win measure the i^e- • 

'-■^ul ts^ ox;,re:forro efforts : ;^hte;|3;aper has addressed these, issued for taxpayer . equi ty..;:, 
■■ . ■There, are' a numb'^^^^-'d^ taxpayer equity. ' lie ha.ve dis^v • 



: cussed, the differences -^tWeeri' ex, ante and e:< £ost conceptions, as. welV. as the • . 
: ':di.fferenCes between tlie the pubUc; finance ap.proaches. . The .• 

schooiVfinance - ap^^^^ whether lex ante or ex^ post , always uses wealth as.a: ■ ; .- 
^•■'mealur^e of abiiyty-to-pay.r ;T'h^^^ ante school finance;, approach ; ;whether .seep aS; 
.'v the reTatibns.hip- bstw and house values or equaT yield 

^ fdr;:e|u'al of;both s-penclingvand taxes , . while: the- ex_ |iost 

^s,chQoI- finante aip^ridach ^ ; V 

;v^^^^'' " 'The' publicrfi ex oos t pne that in addit;ion to . - . 

incTuding -alnieasure .of both spending benefits and- tax incidence, uses, income. .. . . 
,'■ as the^!Tity--tbT:pay tiTie publ ic ;f.inance approach has much to recommend. .. 

it, -inciuding a broa^il^easure of -abipity-to-pay , .a comprehensive measure: .of net 

benefits, and the allowance of TocaT . choice . In general., the public finance-. 
■ :aRp.roach is more comprehensive and relates more easily to' the.v/ays in which publ ic. 

" sector equi'ty^is gsual-'ly- thought <a^^^ ; • ;• . ;' .. . 

. .. . ; . An obvious first reaction to the use of the publ ic finance approach is .■ 

to express cor\cern about the 'abil ity to. collect the' needed data , 'especia^^^^ 
.; income/data and -to some extent' the tax data. There are several responses.; to this 
• ■ reacti on f; .Rotter t Inman h^s -reeantiy;_^used thcv approach -in:;r,i!: study of the Ne<' York 

metropolitan : region and making use. of data on iiverj;ge :h'cuseholds has been able 
^to execute*'"tlie approach^^^^^^^^ In addition, many of the analysts •who.have .Jcoked; at .; 

•■ ■ 27../^Ri -In^^^^ "• •■ . 
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:r ^5'^^^:?'' "Ij'"'' ^d^^itHn; where- tl!^:«J^ti:;,h,^ not :beeni| .Inflijenctal^ (tj^- S 

; ;blr,lng :ya ta^;^ run peri ad'; U i'^^^^^ 

;;-.:v,a1so^^^^ Mnd of that 

: . . de^lrabVfe iTieasi^^^ , ■■■ v' . ; / ' ^ ' ■ ' ^ ^^^^^ ^- • • • : J^^ 

is a^^value-Judge^^^^ 

-.^■causW-sornst^^-;^^ are/irdely ;he^ 

^ s^rtiiig^^a^ 
.5|;;conceptlo;n,^^ 
^.g-payer-.e<iMity::^ 



ft 




^•Junei .r97S, :p,,vifi, Missouri 
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